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CHAPTER  10 


MINERALS  IN  THE  MARKET 


Has  the  marketing  of  nonfuel  minerals  changed  since  the  1860’s ?  Do  different  mineral 
commodities  now  have  varying  market  characteristics ?  Can  these  be  expected  to  change  by 


A.  MINERAL  MARKETS  IN  THE  1800’S 


1 .  The  Marketing  Process 

The  marketing  of  mineral  commodities  in  the  United  States  in  the  latter  half  of  the  1 9th 
Century  strongly  reflected  the  nation’s  relatively  simple  industrial  structure  (compared  to 
today)  and  close  economic  ties  with  Europe.  The  relatively  small  number  of  mineral 
commodities  that  were  commercially  useable  also  tended  to  simplify  the  mineral  marketing 
process.  Gold,  the  principal  metal  mined  in  the  United  States  prior  to  1872,  was  sold  pretty 
much  to  whomever  would  buy.  Much  of  the  early  mineral  marketing  for  gold  was  actually 
conducted  on  a  barter  basis,  with  the  mineral  commodity  used  as  money  in  exchange  for 
goods  and  services.  In  addition,  considerable  amounts  of  gold  were  shipped  from  the  West  to 
le  astern  United  States  for  sale  to  the  federal  government  and  to  private  financial 
institutions.  Gold  was  almost  always  marketed  in  metallic  form,  with  virtually  no  significant 
trade  in  gold  ores  or  concentrates.  Custom  milling  was  practiced,  however.  Most  ores  of 
other  metals,  principally  copper  and  silver,  were  sold  to  others  to  be  further  processed  from 

h,n  TI  °r<h°r  c°nf"‘rates;  VeiT  little  mineral  output  was  sold  directly  to  industrial  users, 
but  was  channeled  through  custom  smelters  or  commodity  trading  firms.  Commodity 
xchanges  were  also  important  in  the  marketing  of  mineral  products  in  the  late  1800’s 
I  hese  involved  both  merchant  and  agent  middlemen  dealing  not  only  in  current,  but  also  in 
luture  mineral  transactions.  Speculation  in  mineral  marketing  was  rife. 

,^r,SP^ta.ti0n  Wa?  i"  extreme,y  imP°rtant  Part  of  the  mineral  marketing  process  in  the 
late  19th  Century  and  has  remained  so  to  this  day.  In  the  early  years  of  lead  mining  in 

facM  tie^  Th  Mlss°un>  minerai  53,65  suffered  severely  from  a  lack  of  adequate  railroad 
lacilit.es.  This  hindered  the  importation  to  the  mining  district  of  supplies  and  mining 

machinery  as  well  as  shipments  of  lead  from  the  area  to  eastern  markets.  Initially,  shipments 
o.  ead  pigs  from  S°uth6ast  Missouri  had  to  be  hauled  over  a  rough  wagon  road  to  a  railway 
station  approximately  15  miles  from  original  mining  operations.  In  the  spring  and  autumn 
teams  of  from  tour  to  six  mules  had  to  drag  the  wagons  loaded  with  20  or  30  pigs  of  lead 

dffficultyata'tfme°H  yt  *[lr0ugh.  ‘'l6  5ea50nal  5ea  °f  Missouri  mud.  The  haulage  became  so 
of  dm  ,  i  i  boo  ,  ’e  C  °f  tfauspoftation  became  greater  than  the  final  market  value 
ot  t  ie  lead.  In  1 880,  however,  a  narrow  gauge  railroad  under  the  joint  ownership  of  two 

!0en,lvm|mnf1C?aT'eS  T  comP|eted  *°  the  mine  operations.  The  arrival  of  the  railroad 
gr  atly  facilitated  the  marketing  of  mineral  commodities  from  the  Southeastern  Missouri 

minBr°!h  T'  !'nr  Und  ?°nnecting  tahroads  were  also  important  factors  in  the  marketing  of 
mineral  products  from  the  copper  mines  of  Montana  and  Arizona  and  from  other  metallic 
mineral  deposits  throughout  the  entire  Western  United  States.  Water  transportation  was 

years' be  fore°t|tan*  ‘lle  m/^etinZ  of  "°nferrous  metals  from  the  West,  since  in  the  early 
m  id  i  p  coming  ol  the  railroad,  many  shipments  of  metal  concentrates  had  to  be 
made  to  European  smelters.  Shipments  of  copper  ores  and  concentrates  from  the  West  to 
the  smelter  at  Swansea,  Wales,  were  common,  though  expensive.1 

evelopments  in  transportation  and  commodity  marketing  outside  of  the  West  also  had 
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profound  effects  on  the  marketing  of  minerals  produced  in  the  Western  Of  ♦ 

'  Qf  these  events  was  the  diversion  in  the  ]  860's  of  a  large  volume  "f 

f4,  «wapfcted  eastern  railroads.  The  mineral  mxiu  'is  V 

fhe  Micfcfle :  We*  and  eastern  Rocky  Mountain  areas  had  formally  been 

by  way  of  New  Orleans  using  both  river  and  ocean  transport  With  thT Wmmg  of  to 

more1nHOIf  *!amS’  bowever’  such  commodities  were  then  shipped  directfy  to  the 

more  mdustnai^ed  portions  of  the  Northeastern  States  over  the  new  transportation  routes 

le3dChfb HPaSSfd  Ithe  MlSS1f1??1’  Mlssouri’  and  Ohio  River  markets.  By  as  early  as  1852  the 
lead  trade  of  Iowa  and  Missouri  had  been  almost  completely  diverted  from  river 

<  «  t0  Sh!pment  by  raiI-  The  we^ard  extension  of  the  railroads  to  the 

Southwest  influenced  an  even  greater  diversion  of  production  from  the  previous  route 
through  the  Port  of  New  Orleans  to  the  more  direct  eastern  rail  routes.2 

2.  Markets  and  Prices 

The  improvements  in  transportation  that  took  place  during  the  late  1800’smade  much 
greater  supplies  of  mineral  commodities  more  readily  available  to  both  American  and 
European  industrial  markets.  This  served  to  meet  an  increasing  demand  bu  U  also 
intensified  competition  and  generally  tended  to  force  world  commodity  ’prices  down 

mVilerafn  ?86?to  tef  U"‘ted  fates  declined  from  almost  cents  perTon 

mile  in  1867  to  less  than  three-fourths  of  a  cent  by  1899.3  The  sharp  reductions  in 

transportation  costs  brought  mineral  commodities  from  all  sections  of  the  countrv 

(including  the  Western  States)  into  primary  centers  of  industrial  consumption  in  the  East 

and  transformed  what  had  been  a  local  market  for  many  mineral  commodities  into  national 

art  intonttond  markets.  With  these  changes,  the  determination  of  mineml  prices  Se 

subject  to  frequent  variations  as  a  result  of  changes  in  both  national  and  toernational 

«  and  deman<?  co'ldlt‘ons,  as  well  as  of  manipulation  by  both  national  and 
international  mineral  producers  and  marketers.  Substantial  day  to  day  (and  even  hourly) 

common/*  “  m,ne  ^  0"  AmeriCan  and  European  commodity  exchanges  became 

For  many  of  the  metallic  minerals  produced  in  the  Western  United  States  increased 
supplies  and  substantial  reductions  in  marketing  costs,  as  well  as  in  the  actual  ccSs  of 

to°theC  late’  iTsO’s^cmdT")  ,n  pr,eCfipitous  Price  declines.  From  the  early  1870’s 

'  1 88CLS’  crude  °‘l  pnees  dropped  from  more  than  nine  cents  per  gallon  to  less 

ssn'T  ?  S:,The  of  Bessemer  steel  rails  dropped  from  $58  per  ton  at  the  mills  in 
1880  to  ess  than  $40  per  ton  by  the  end  of  that  decade.  Price  manipulations and 

dnr,rT!h  °n  ^  W6re  als0  fundamental  in  the  decline  in  mineral  commodity  prices 
during  this  period  perhaps  even  more  so  than  the  substantial  increases  in  labor  productivity 

hat  were  caused  by  unproved  machinery  and  production  methods  and  by  decreases  n 
transportation  and  other  marketing  costs.5  '  ana  Dy  aecrcases  ln 

bv  l|88788?nlhrh  PtriCe  °f  fPPer  was  25  cents  a  pound-  11  had  fallen  to  eight  cents  a  pound 
y  t  8f7V  fl  ^  year’  however>  a  European  syndicate  succeeded  in  gaining  sufficient 
ner  n°  i  ‘t?  international  copper  market  to  artifically  double  the  metal  price  to  16  cents 

to  9  cents  I dou^TT “"“a016  e"d  °f  the  deCade  when  the  Pri“  droPPed  back 
to  9  cents  a  pound,  breaking  the  syndicate  and  inflicting  serious  financial  adversitv  on 

numerous  copper  producing  firms  in  the  Western  United  States.6  V 

produceTb,"  ThereHalS1  ™P°rtan*  in  the  market"’g  Precious  metals 

,  .  *he  Unded  States.  The  development  of  the  Comstock  Lode  in  Nevada  for 

example  led  to  such  exaggerated  stories  of  the  mineral  wealth  available  in  that  area ’that 

several  European  countries  were  frightened  into  the  demonetization  of  UvTr  and  the  pit 

of  sdver  dropped  greatly  in  both  European  and  American  markets.3  Conrinued"ncreases 

gold  st1anPdr^d0andmce  PHr0duCtlon  also  h.ad  their  effects.  In  1871,  Germany  adopted  the 
dkrL!  h*i,  d  d  /he  mmtlng  °f  silver.  In  that  same  decade,  the  United  States 
discontinued  the  coinage  of  silver  dollars.  The  decline  in  silver  prices  in  the  middle  1880* 
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w'rtd'C- c,  -*■ » . 

}  lhwi‘mtjl5,?K' l,T1  8™^*  *““»  «w  wtih  imtmk'.  ft*  mhe  *#me  *n 

oopper  prices  were  aitltotoutoi  Ihirgety  to  iwxaieases  i®  tfte  of  v\W^  ^  wclil’  a*  Iks 

reductions  m  the  cost  of  mining,  smelting,  and  marketing,  resulting  from  improved 
production  processes  and  reduced  transportation  rates,  which  in  turn  resulted  from 
increased  railroad  construction.  The  discovery  and  rapid  development  of  rich  copper  mines 
in  Montana  and  Arizona  and  the  expectations  of  production  from  those  areas  also  attributed 
to  the  drop  in  copper  prices.  In  the  late  1880’s,  previous  declines  in  copper  prices  were 
intensified  by  the  decreasing  consumption  of  copper  in  Europe,  resulting  from  slack  activity 
in  ship  building  and  various  other  metal-using  industries.® 

Throughout  the  Western  United  States  in  the  late  19th  Century,  the  time  periods 
involved  in  the  marketing  of  mineral  commodities  were  generally  lengthy,  ranging  from 
several  weeks  to  several  months  for  some  commodities.  Mineral  output  was  also  highly 
sensitive  to  pnce  changes,  and  price  changes  themselves  were  quite  variable.  Consequently 
there  was  considerable  market  risk  involved  in  the  production  and  sale  of  mineral 
commodities  in  the  United  States  in  the  last  century. 

Real  supply  was  one  of  the  factors  that  had  considerable  influence  upon  commodity 

prices^  This  was  generally  amplified  by  exaggerated  ideas  of  potential  increases  in  supply 

caused  by  bonanza  stories  that  emanated  frequently  from  the  Western  States.  Panics  caused 

y  over-pessimism  and  booms  caused  by  over-optimism  regarding  the  value  of  mineral 

districts  were  quite  common.  Actual  increases  in  supply  were,  of  course,  also  influential  in 

eir  effects  on  commodity  prices  and  upon  the  subsequent  utilization  of  the  West’s  mineral 
resources. 

In  the  late  1800’s,  with  few  exceptions,  there  was  very  little  difference  among  the 
metallic  minerals  as  far  as  the  marketing  environment  was  concerned.  Government  policies 
with  respect  to  precious  metals  were,  of  course,  most  influential  although  tariffs  and  other 
protective  devices  were  also  important  in  the  market  for  base  metals.  These  were 
particularly  significant  with  respect  to  the  marketing  of  iron  and  steel.  Markets  for  industrial 

minerals  were  influenced  principally  by  local  conditions,  and  these  were  quite  variable  from 
one  locality  to  another. 
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Table  0 


MARKETING  CHANNELS  FOR  COPPER 
PRODUCED  IN  THE  UNITED  STATES,  1967 


Marketing  Firm 

American  Metal  Climax,  Inc., 
United  States  Metals  Refining 
Division 

Ametalco,  Ltd.,  (London)  through 
Ametalco,  Inc.  (subsidiary) 

American  Smelting  and  Refining 
Company  (Asarco) 


Anaconda  Sales  Company 

Calumet  &  Hecla,  Inc. 
Calumet  Division 

Cerro  Sales  Corporation 

Copper  Range  Sales  Company 


International  Minerals  and 
Metals  Corporation 

Kennecott  Sales  Corporation 

Adolph  Lewisohn  Sales  Division 
Tennessee  Corporation 


Phelps  Dodge  Sales  Company, 
Incorporated 


Quincy  Mining  Company 


Source:  American  Bureau  of  Metal  Statistics. 


Sells  Copper  Produced  by: 
American  Metal  Climax,  Inc. 


Pima  Mining  Company 


Asarco,  Bagdad  Copper  Corporation, 

Duval  Corporation,  Pima  Mining  Company, 
and  various  smaller  producers 

Anaconda  Company,  Inspiration 
Consolidated  Copper  Company 

Calumet  &  Hecla,  Inc. 

Calumet  Division 

Cerro  Corporation 

Copper  Range  Company,  White  Pine  Copper 
Company 

» 

Magma  Copper  Company  and  various  small 
producers 

Kennecott  Copper  Corporation 

Tennessee  Copper  Company  Division 
Miami  Copper  Company  Division  of 
Tennessee  Corporation 

Phelps  Dodge  Corporation  and  subsidiary 
companies;  also  custom  smelted  and  refined 
copper  from  other  producers 

Quincy  Mining  Company 
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B.  MINERAL  MARKETING  SINCE  1947 


1.  The  Marketing  Process  for  Metals 

Since  the  end  of  World  War  II,  much  of  the  marketing  environment  for  mineral 
commodities  has  changed,  and  yet  much  has  stayed  essentially  as  it  was  in  the  late  1800’s. 

With  respect  to  metallic  minerals,  each  mineral  commodity  in  reality  has  its  own  distinct 
marketing  mechanism  and  market  characteristics.  The  marketing  of  no  mineral  commodity 
is  exactly  like  that  of  any  other.  Sometimes  the  differences  between  commodities  are 
influenced  more  by  tradition  than  by  existing  circumstances,  but  in  most  cases  the  different 
marketing  mechanisms  have  developed  over  the  last  100  years  because  of  the  specific 

features  of  the  problems  involved  in  producing  and  consuming  the  individual  mineral 
commodities. 

In  the  marketing  of  metallic  minerals,  a  market  may  actually  exist  at  several  points  along 
the  continuum  from  crude  mineral  production  to  ultimate  consumption.  Some  metallic  ores 
are  not  converted  into  metal  at  all  but  are  sold  by  the  miner  or  dealer  in  mineral 
concentrates  directly  to  industrial  consumers.  An  example  of  this  is  the  marketing  of  ferrous 
additive  ores  concentrate  directly  to  the  steel  industry  without  the  intermediate  production 
or  sale  of  the  alloying  metal. 

For  certain  metals,  a  significant  portion  of  the  amount  consumed  and  purchased  by 
utlimate  consumers  is  in  the  torm  of  scrap.  Some  mineral  commodities  lend  themselves 
more  readily  than  others  to  penetration  by  scrap  in  the  total  mineral  market.  Iron  and  lead 
are  both  in  this  category.  Scrap  iron  has  been  of  substantial  importance  primarily  because  of 
its  use  in  the  steel-making  process,  ft  has  also  been  important  because  of  its  relative 
abundance  and  the  easy  availability  ol  scrap  iron  resulting  from  obsolescence  (planned  or 
otherwise)  in  the  nation’s  automobile  market.  Related  closely  to  this  is  the  importance  of 
scrap  lead  in  the  total  market  for  lead  in  the  United  States. 

Today,  much  of  the  production  of  metallic  mineral  commodities  is  integrated  vertically, 
so  that  the  large  miner  of  metallic  ore  has  considerable  control  over  the  sale  of  the  finished 
metallic  commodity.  This  is  true,  however,  only  with  the  major  metals.  For  the  alloying 
metals,  only  a  small  proportion  of  total  mineral  production  is  carried  through  to  the  refined 
metals  themselves.  The  ores  or  concentrates  of  these  metals  are  normally  sold  either  directly 
by  the  miners  to  the  industrial  consumer  or  through  dealers.  For  the  minor  metals,  dealers 
are  still  an  important  part  of  the  minerals  marketing  environment  in  the  United  States. 

These  same  dealers  also  buy  and  sell  many  of  the  crude  mineral  commodities  imported  from 
overseas  sources. 

2.  Industrial  Minerals  Markets 

It  is  virtually  impossible  to  establish  accurate  generalizations  regarding  the  marketing  of 
industrial  minerals,  except  perhaps  that  generalizations  are  always  inaccurate.  Some  features 
of  the  marketing  environment  are  reasonably  common  to  most  industrial  minerals  markets, 
however.  The  first  of  these  is  that  nearly  all  industrial  minerals  markets  are  local  or,  at  most, 
regional  in  nature.  This  is  true  to  a  certain  degree  even  of  phosphates,  with  the  only 
significant  exceptions  in  the  United  States  being  potash  and  sulfur,  which  tend  to  serve 
national  and  often  international  markets. 

For  the  most  part,  the  marketing  of  industrial  minerals  is  done  by  the  producers 
themselves,  and  the  use  of  sales  agents,  jobbers,  and  other  middlemen  is  much  less  prevalent 
now  than  in  the  past.  In  many  instances,  the  minerals  producer  is  the  seller  of  the  finished 
product  to  an  industrial  consumer  or  industrial  materials  dealer.  For  example,  in  the 
marketing  of  gypsum,  very  little  is  sold  as  a  crude  mineral  commodity.  Rather,  wallboard 
and  plaster  are  normally  made  from  the  raw  gypsum  mined  by  the  producer,  and  these 
manufactured  products  are  then  sold  to  construction  firms  or  to  building  materials  dealers 
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who  in  turn  sell  them  to  building  contractors  or  to'  homeowners,  who  are  in  effect  the 
ultimate  consumers.  Crude  gypsum  for  use  as  a  retarder  in  the  manufacture  of  Portland 
cement  is  usually  sold  by  producers  directly  to  cement  producing  companies.  Special 

^  'rs  tf°r  use  ln,the  Production  of  pottery,  paint,  glass,  and  other  products  are  usually 
sold  by  the  minerals  producers  directly  to  plaster  or  chemical  materials  supply  houses  or  to 
the  manufacturers  of  those  particular  end  items.  Gypsum  for  use  in  agriculture  as  a  soil 

conditioner  is  normally  sold  by  producer  sales  organizations  directly  to  fertilizer  mixing 
plants,  farmers  cooperatives,  or  farmers  themselves.  mixing 

fertilizer*  To  mi  Tf'T"’  phosp,hate  r.ock  for.  use  in  fertilizers  is  frequently  converted  to 
fertilizer  form  by  the  minerals  producer  mining  the  crude  rock.  These  fertilizers  are  then 

often  sold  directly  to  individual  farmers,  fertilizer  dealers,  or  farm  cooperatives  In  some 

m  th/  ferVh'Zer  Company  may  buy  treated  phosphate  rock  from  a  mine  operator  and  use  it 
n  the  further  manufacture  of  fertilizer.  Phosphate  rock  used  for  making  phosphorus 
chemicals  is  usually  processed  by  the  mineral  producer,  with  the  resulting  chemical  products 
sold  directly  to  the  consuming  industries.  31  p  aucts 

In  normal  times,  approximately  90  percent  of  the  phosphate  rock  mined  in  the  United 
States  is  consumed  in  the  manufacture  of  phosphate  compounds  for  manufactured 

princfpally  VTL  beTefitPPoTCati°n  ,J°  ^  ^  Since  m0st  Ph°*Phate  rock  is  mined 
principally  tor  the  benefit  of  agriculture,  variations  in  domestic  crop  agriculture  have  a 

significant  impact  upon  the  market  for  mineral  phosphates.  The  expanded  use  of  chemical 

ferOhzer  materials  in  foreign  countries,  particular  around  the  Pacific  Basin  likewise  has  had 

States J1®31'  ‘mPaCt  UP°n  *he  marketing  of  Phosphate  minerals  mined  in  the  Western  United 

nf  au  S  fWmh  ma!7  °lher  mineral  comm°dities  used  in  the  construction  industry  a  large  part 
of  all  of  the  crude  asbestos  produced  in  the  United  States  comes  from  the  mines  and  mills  of 
companies  that  also  manufacture  the  finished  products.  Independent  producers  that  sell 

of  LCTutTTt1TTaihCOmTOTtie!|f0rm  an  excePtional|y  small  part  of  the  industry.  For  much 
®  “tput  of  fhe  natl0n  s  industrial  mineral  commodities,  therefore,  the  producer  is  also 
the  chief  industrial  consumer,  and  mineral  marketing  involves  the  marketing  of  finished 
consumer  or  industrial  products  rather  than  of  crude  minerals.  Nevertheless  fhere  are  stih 
substantial  tonnages  of  crude  construction  materials  such  as  asbestos  sold  to  other 

cZZ7fte0  TinT‘  Pr°ducers  as  wel1  as  by  ^dependent  mining  fils 
k  V  ^  dltieS  0n  y’  Agencies  and  representative  firms  handle  part  of  this 
marketing  of  crude  mineral  materials  and  often  act  as  jobbers  for  the  distribution  of  small 

Like  other  industrial  minerals,  the  marketing  of  limestone  depends  entirely  upon  the 

a  Ts  t„Uthe  cl1Cnfthe  'reSt°ne  iS  ,0  be  Placed>  and  varies  from  distinct  marketing  at 
all,  as  in  the  case  of  captive  quarries  owned  by  steel  and  copper  producers  to  direct 

marketing  to  household  users,  as  in  the  case  of  some  limestone  used  as  crushed  stone 

Limestone  serves  as  an  excellent  example  of  the  wide  range  of  uses  to  which  industrial 

minerals  may  be  put  and  the  various  forms  in  which  they  are  markeTed  Limestone  i 

brTke"  ro  °kf  Th^'  T  eSSe"tlally  T  f0n"S  ~  dther  as  >arge  blocks  m  as  “d  £ 

■  Ck;  The  most  unPor,ant  characteristics  of  limestone  used  in  large  blocks  as 
dimension  stone  are  its  physical  characteristics,  including  color,  texture  permeabiUtv 

chSTTroDnertieesnofethtrenStT  hard?e,ss’  abrasive  puality.  a"d  lustre.  In  this  form,  the 
chemical  properties  of  the  rock  are  of  lesser  importance,  but  the  inclusion  of  chemical 

impunties  such  as  pynte  nodules  would  be  objectionable  for  several  physical  purposes  The 

re  ative  importance  of  the  various  qualities  of  the  stone  relate  direedy  ?o^ts  use  as  ^ 

interior  or  exterior  construction  material  or  any  other  use  it  may  have. 

Market  specifications  applicable  to  crushed  or  broken  limestone  also  relate  dirertlv  tn 
the  ultimate  use  of  the  product.  The  specific  requirements  hTtnc reased  during  1 
years  as  a  resu,t  0f  the  evolving  technical  change  in  various  industries  In^  ^conTfmcton 

Stato  IhalwTv  offlr  TeruCan  S°C‘ety  ‘°r  Testing  Materials  and  ‘he  American  Association  of 
State  Highway  Officials  have  wntten  extensively  regarding  specifications  for  crushed  stope 
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wheenPutd  P:‘  Shj:iCa\  Pr°f ertifS . 0f, CrUShed  r°ck  aggregates  which  affect  their  behavior 
*„  “  !  s  structural  materials  include  hardness,  resistance  to  weathering  particle  shape 

The  eh  U*- CaVaSe’  dens‘ty,>  composition,  porosity,  color,  and  crystalline  structure' 

tte  limestone  That' buT  ‘h  ; t°*hfer  hSnd>  usually  recluires  “"iform  chemical  composition  in 
and  quantity*  V  '  W,th  feW  lmpUnties  or  witf>  °nly  impurities  of  a  specific  nature 

mini*1?  market  lim®stone  is  in  reality  a  series  of  markets  for  a  wide  variety  of  distinct 
mineral  commodities.  For  example,  a  vast  tonnage  of  limestone  is  used  as  amegate  foJ 

differin'  th‘ely  hlghway  and  blllldlng  construction.  Although  individual  conquers  mav 
diller  in  some  respects  as  to  the  particular  qualities  of  stone  needed  for  use  as  concrete 

fragment’  7' ^  S°  USed  generally  should  c°nsist  of  clean,  hard,  strong,  durable  uncoated 
fragments  free  from  injurious  amounts  of  soft,  friable,  thin,  elongated  or  laminaied  p°eces 

ohiee!  7d  °rganic  matter  are  als°  usually  undesirable.  Soluble  sulfides  are  likewise 

matc7ira^esenrrrformvv'deS  “"“i*11?  SU‘furic  add  formed  wi"  attack  ‘he  calcareous 
concrete  Numerof'  „7  f  PT’,  whlch,  exPanda  during  crystallization  and  disrupts  the 

limestone  for  use  in  abrogate  ^  t6StS  are  made  to  ascertain  the  fitness  of  the 
maimai8n!ngUroadtiehedf  limestone  are  used  bV  railroad  companies  as  ballast  for 

2<X>tl*  Z°eT  aPP?ximate|y  8°  Percent  of  it- will  pass  through  a 

?= 

^sss-ssss, 

for  spSlwayls0atlda7sMan8de’fheaVh’  lrre8U'ar  b'°CkS  USed  chiefly  for  river  and  harbor  work 
specifications  oiher  tiian  tizT  *  ^  *  U”d  f°f  dprap'  and  there  are  - 

lim  est< on  e C  m  a  y '  "b  e° '  s  o  CTT  t  t’  fi“er  beds'  Either  high  “Icium  or  dolomitic 

^®«ra«=3SKs= 

Middle  West  where  silica  sands  are  relativ^f^ 
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screened  limestone  chips  are  often  sold  as  gravel  to  be  used  with  tar  for  coating  flat  roofs 
Such  use  is  common  throughout  the  Southwest  8  '  '  °°ts' 

Cwi^d  as°aggregate  St 
chips  -V  even  be  imbedded  in  the  surface 

Chalk  is  a  soft,  friable,  fine-grained,  light-colored  type  of  limestone.  The  distinguishing 
^dTnl^ (characteristics  Gf  true  chalk  have  never  been  fully  defined,  but  its  noncrystalline 
and  tolloidal  properties  are  presently  considered  most  important.  Whitino  is  a  mlLri/ed 
puri  led,  and  carefully  sized  chalk.  Whiting  substitutes  consist  of  finely  ground  limestone  or 

httieTue  chalk  haTaacbt  e’irhhe  mar1’  and  chemically  precipitated  calcium  carbonate  Very 

pllllllilill 

le  most  important  uses  for  limestone  in  agriculture  are  with  fertiliyer  oC  o  i 

the  suitability  of  dolomitic  limestone  for  8-  u  tS  some  difference  of  opinion  regarding 
magnesium  h  of  purp°ses' mos*  authorities  agree  that 

«sss?rsr  ay  h  *• 

Limestone  crushed  to  small  granules ^nd  Screened  t^68  f°  SCrV1Ce  .as  a  soli  conditioner. 

?lz°vzzi  -r  rrLTay«be  ? 

The  name  nuneral  wool  or  rock  wool  is  commonly  applied  to  interlaced  threads  on 
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filaments  of  material  silicate  used  chiefly  in  heat  insulation.  The  product  is  usually  made  hv 

fhrmr8  aTg,,'acf°us  .limest°ne,  slag,  or  other  calcareous  and  siliceous  compounds!  cupola 
furnaces  and  blowing  the  molten  material  into  fine  threads  with  a  steam  ,et  The 
comb,„at,on  of  raw  materials  most  desired  is  one  that  will  melt  into  a  hquM  slag  It  t 

used'in  thi °process.eratUre  Substantlal  qUantl,ies  of  siliceous  and  argillaceous  limestones  are 

proiiTefhTthe  a"  mP0rtant  raw  material  used  in  metallurgy,  in  many  chemical 

various  uses  of  the  rock  P  SUgar  f  P3Per’  ^  in  the  manufacture  of  glass.  All  of  these 
!  U?S  the  rock  known  as  limestone  involve  different  market  characteristics  anH 
present  different  marketing  problems  for  the  mineral  producer  The  largest prim!  uses  of 
hmestone  utilize  the  rock  in  relatively  untreated  form,  but  this  does  no  meaTt^t  mos 
hmestone  ,s  marketed  as  crude  rock.  Vertical  integration  in the Eduction of  indus^a! 
..  comm°dities  for  use  in  various  construction  materials  is  quite  prevalent  For  these 

pi-  —  “  -  ~ 

hlPpered  bv  theenoater,a  S  ^  The  marketi"g  of  -^ustrial  minerals!  frequently 
product  Evolved  t!!  °  3  dependable  quoted  market  price  for  the  mineral 

buish  r  pb-b°at 

<.r«~  £":s  pric" for  — *• 

7.r-“;  r  sat  ssryjrrs  *  ■ — 
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minerals.  ’  Wl11  gold>  S1,ver'  c0PPer.  m  most  other  metallic 

3.  Mineral  Prices 
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metals  such  as  copper,  lead,  zinc,  iron,  and  aluminum,  large  transactions  involving  bulk  lots 
otten  involve  negotiated  pnces  which  may  differ  markedly  from  the  quoted  prices  on 
commodity  exchanges  or  those  published  for  normal  lot  sizes.  The  published  prices  for 
tungsten,  manganese,  chrome,  and  other  additive  metals  that  are  usually  sold  as  concentrates 
and  only  rarely  utilized  in  their  refined  form  are  frequently  only  a^roxilZs  of  the 
bases  on  which  transactions  actually  occur.  Individual  negotiations  between  buyer  and  seller 

metaU  h  e  U  a"1  H°fr  PnC6  f°r  eaCh  ^  11  is’  “  fact>  common  with  the  additive 
metals  to  have  several  different  product  prices  quoted.  There  are  prices  for  ores  for 

I0"  11011  a!!°yS  Ch  38  ferro'molybdenum,  ferro-manganese  or 
^  k J  k  ’  t0L .  ,reIatlvely  Pure  chemical  compounds  (such  as  molybdenum  oxide  or 

the  con  ten  tmofUf  nart  cnf  ^  tllC  "“I?1  ‘‘“f-  PdCeS  f°r  °res  are  usually  <luoted  in  terms  of 
the  content  of  a  particular  compound,  such  as  percent  tungsten  oxide,  uranium  oxide  or 

ery Ilium  oxide.  In  many  cases,  there  are  also  different  prices  quoted  depending  upon  the 

manner  of  packaging.  Sometimes  there  are  prices  for  concentrates  or  compounds^hipped  in 

drums,  in  bulk  carloads,  in  bags,  or  in  other  types  of  appropriate  containers  There  are  also 

different  prices  quoted  for  the  size  of  the  shipment,  be  it  for  one  ton  oHess forl^rltd 

product  a^ffects7hiepllhpaL7oritarl°ad'  F°r  m6,alS’  ‘"e  ShaP6  °*  the  finished 

th,tAlT0ng  virt^alIy  a11  of  the  metallic  minerals,  prices  are  highly  volatile,  despite  the  fact 
at  some  periods  of  relative  stability  have  been  maintained  at  least  for  the  published  prices 

del  EeredTsiTf  o T  theT^^r  $  qU°ted  f°r  aCtual  Sale  in  Carload  '°ts  on  a 

delivered  basis,  f.o.b  the  destination  in  the  United  States.  Published  prices  however  are 

usually  quoted  as  of  either  New  York  or  the  Connecticut  Valley.  For  dK ^conoer 

prices  are  also  quoted  for  what  are  considered  standard  shapes.  The  price  of  lead  onlhe 

ther  hand,  is  traditionally  quoted  delivered  in  carload  lots  at  either  New  York  or  St  Louis 

wnh  a  transportation  differential  maintained  between  the  prices.  Deliveries  at  most  0the; 

major  consuming  points  made  at  New  York  price.  Prime  western  zinc  the  Established 

standard  grade  in  the  zinc-using  industry,  is  normally  sold  by  producers’  in  cardload  lots 

LoXlHinois.0nSUmerS  P'antS  a‘  3  PriCC  baS6d  °n  transP°rtation  from  refineries  in  East  St. 

the  Eih;pmarkring  °f  the,rS  haS  been  for  many  years  a  Published  base  price  called 

MinnEtEl  l  .  ?"ce  applicable  t0  the  lr0n  ores  Produced  in  the  Lake  Superior  Region  of 
mnesota  and  Michigan.  This  base  is  the  price  of  a  ton  of  iron  ore  containing  51  5  percent 
iron  delivered  at  dockside  in  lower  Great  Lake  ports.1 1  8  percent 

Prices  for  all  of  the  precious  metals  are  quoted  by  the  troy  ounce  rather  than  bv  the 
pound  or  the  ton.  Mercury  is  sold  by  the  flask,  which  contains  76  pounds  Gold  mines 
normal  y  sell  their  output  ,o  the  United  States  Government  Sornegofd 

CmnCen/rateS’  ^owever’  are  sold  t0  custom  smelters  for  resale,  and  some  gold  contained  as  an 

recent!/  the°  nri^T'5  ih  soId  and  recovered  as  a  by-product  in  electrolytic  refining.  Until 
dy’  ,r  pnce  °f  gold  Produced  domestically  was  fixed  by  the  federal  government  at 

priceto  flEcfuaTshghtfy  demonetization  of  pold  in  eady  >968  has  allowed  the  actual 

Because  much  of  the  silver  production  of  the  United  States  is  now  largely  as  a 
by-product  in  association  with  the  production  of  copper  and  lead,  much  of  the  marketing  of 
silver  is  done  through  the  refiners  of  the  major  base  metals.  SiNer  is  sold  in  t^  ^meshc 
market  by  base  metal  refineries  in  25,000  ounce  lots  directly  to  industrial  consumers  New 

^r:^rrtra^ndHarmon’ a  c°mpany  which  ,s  both  a  de^r  and  a 

“  A  ' ?r-  The  “andy  and  Harmon  Pnces  are  based  on  transactions  reported  by 
both  leading  producers  and  consumers.  Various  other  agencies,  including  trade  journals  are 

““JditSs 7?  f°r  qU°tati0nS  °n  *he  pdCeS  °f  and  oVherrm!Sn’ere1 

eral 

4.  Supply  and  Price  Relationships 

Mineral  commodities  produced  in  the  United  States  have  exhibited  a  wide  variety  of 

of 


522 


price  sensitivities.  Undoubtedly,  the  supply  of  gold  has  been  the  least  sensitive  to  market 
price  changes.  As  shown  in  Figure  1,  the  empirically  determined  average  relationship 
between  gold  price  and  supply  in  the  United  States  from  1947  through  1967  demonstrated 
a  high  price  elasticity  of  supply,  with  production  varying  widely  throughout  a  period  of 
constant  price.  Production  data  subsequent  to  the  lifting  of  the  controlled  price  on  gold  in 
early  1968,  however,  should  reveal,  over  the  next  four  or  five  years,  a  more  appropriate 
elasticity  of  supply  for  the  yellow  metal. 

The  price  elasticity  for  domestic  silver  output  has  been  much  less  definite  than  that  of 
gold.  For  the  full  period  of  1947-1967  (as  shown  in  Figure  2),  the  response  of  silver  supply 
to  price  changes  has  been  relatively  inelastic,  with  large  price  changes  needed  to  significantly 
increase  domestic  output.  This  long-term  empirical  curve,  however,  appears  to  involve 
several  short-term  relationships  that  are  quite  different.  There  appear  to  have  been  several 
short  run  periods  (at  varying  discrete  levels  in  the  price  of  silver)  when  the  supply  of 
domestic  silver  has  been  highly  elastic,  with  wide  variation  in  output  at  a  relatively  constant 
price.  Nevertheless,  over  the  long  run,  however,  the  data  since  1947  are  indicative  that  large 
changes  in  price  did  bring  about  substantial  increases  in  the  supply  of  silver  in  the  United 
States.  Tli is  response  of  supply  to  price,  however,  apparently  takes  some  time  in  which  to 
operate,  and  is  still  limited  by  other  than  strictly  economic  factors,  as  shown  by  the  1967 
decline  in  output  (as  a  result  of  the  copper  strike)  despite  high  prices. 

The  base  metals  have  behaved  much  differently  than  the  precious  metals  with  respect  to 
their  response  to  market  prices  over  the  past  20  years.  As  shown  in  Figure  3,  the  empirical 
supply  function  for  copper  for  the  period  from  1947-1966  demonstrates  a  strong  positive 
relationship  between  price  and  mine  output,  with  relatively  moderate  changes  in  price, 
resulting  in  substantial  changes  in  the  supply  of  the  metal  mined  and  offered  for  sale.  The 
empirical  supply  curve  calculated  and  presented  in  Figure  3  excludes  from  consideration 
1954,  1955,  1956,  1959,  and  1967,  when  labor  disputes  seriously  disrupted  the  nation’s 
copper  production.  The  remaining  years,  however,  demonstrate  a  strong  relationship 
between  mine  output  and  the  price  of  the  red  metal. 

The  same  has  been  true  of  the  supply  function  for  lead  in  the  United  States,  at  least 
since  1953,  as  shown  in  Figure  4.  Prior  to  that  time,  however,  during  the  post-World  War  II 
period  and  through  most  of  the  Korean  War,  there  was  a  rather  inelastic  negative 
relationship  between  average  domestic  price  and  mine  output  of  lead  in  the  United  States. 
During  that  time,  increases  in  price  were  accompanied  by  decreases  in  output,  and  price 
declines  by  greater  production.  Since  1953,  however,  the  opposite  has  been  the  case,  and 
supply  has  been  directly  responsive  to  increases  and  decreases  in  price. 

1  he  empirical  supply  function  for  zinc  produced  in  the  United  States  between  1947  and 
1967,  like  that  of  copper,  demonstrated  a  strong  responsiveness  on  the  part  of  zinc  output 
to  changes  in  the  market  price.  The  coefficient  of  correlation  for  the  empirical  relationship 
between  zinc  output  and  price,  however,  indicates  that  only  about  45  percent  of  the 
variation  in  zinc  output  in  the  United  States  since  1947  has  been  directly  associated  with 
changes  in  the  average  domestic  price,  with  the  remaining  variation  associated  with  other 
factors.  This  contrasts  sharply  with  the  situation  in  the  copper  industry,  where  88  percent 
of  the  normal  variation  in  domestic  mine  output  has  been  associated  with  changes  in  the 
average  domestic  price  of  copper.  Since  1953,  approximately  70  percent  of  the  variation  in 
the  nation  s  mine  production  of  lead  has  been  positively  associated  with  changes  in  the 
average  domestic  price  of  the  heavy  metal. 

The  amount  of  iron  ore  in  the  United  States  produced  in  response  to  changes  in  market 
prices  has  not  been  consistent  over  the  period  since  the  end  of  World  War  II,  but  has  shifted 
upward.  From  1947  to  1953,  the  nation’s  output  of  iron  ore  was  positively  related  to  the 
average  domestic  price,  although  only  about  40  percent  of  the  annual  variation  in  total 
domestic  production  was  directly  associated  with  changes  in  the  market  price.  In  1954  and 
continuing  through  to  1957,  there  was  a  general  shift  upward  in  iron  ore  prices,  but  the 
basic  relationship  between  prices  and  output  remained  the  same.  A  repetition  of  this 
occurred  in  1958  and  has  continued  to  this  date  with  the  40  percent  of  association 
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relationship  maintained,  but  at  a  generally  higher  level  of  prices.  The  long-term  relationship, 
however,  has  involved  a  decline  in  average  domestic  output  as  prices  have  risen,  reflecting 
the  importance  ot  factors  other  than  price  in  determining  iron  ore  production. 

The  empirical  supply  functions  indicating  the  responsiveness  of  domestic  output  to 
domestic  prices  lor  most  of  the  ferrous  additive  metals  have  also  shifted  during  the  period 
since  the  end  of  World  War  II.  From  1947  to  1953,  the  empirical  supply  function  for 
tungsten  exhibited  a  strong  positive  relationship  between  price  and  output,  with  about  80 
°*  tlle  changes  in  output  associated  with  domestic  price  changes.  From  1951  to 
1  755,  however,  there  was  a  sharp  upward  shift  in  output  with  no  corresponding  change  in 
price.  Nevertheless,  changing  prices  after  1955  were  accompanied  by  changes  in  output 
similar  to  those  experienced  from  1947  to  1953  but  at  a  higher  minimum  level  of 
production,  with  a  similar  relationship  extending  from  1954  through  to  1967. 

Despite  molybdenum’s  close  association  in  use  with  iron  and  steel,  its  output 
responsiveness  to  changes  in  average  domestic  prices  has  more  closely  followed  that  of 
copper,  with  which  it  is  more  closely  associated  in  production.  From  1947-1967, 
approximately  72  percent  of  the  variation  in  molybdenum  output  in  the  United  States  was 
directly  associated  with  changes  in  the  average  domestic  price.  This  has  been  a  consistent 
relationship  maintained  over  the  full  two  decades.  The  supply  function  for  nickel  in  the 
United  States  although  it  has  come  from  both  primary  and  by-product  sources,  has 
oil  owed  a  similar  pattern.  There  was  a  dramatic  rise  in  minimum  domestic  production  levels 
alter  N54  with  the  opening  of  the  nation’s  principal  nickel  producer  in  Western  Oregon. 

c!nfC  5 7’  llowever  Us  shown  by  Figure  9),  the  annual  output  of  nickel  in  the  United 

Mates  has  been  generally  less  responsive  to  price  changes  than  over  the  long  run. 

tungsten,  the  empirical  supply  function  termined  for  beryllium  from 
1  747  to  1  767  has  shifted.  The  shift  came  at  the  beginning  of  the  Korean  War,  however  for 
ery  mm  Nevertheless,  since  1953,  there  has  been  a  consistent  relationship  established 
output  °f  beryllium  in  the  United  States  and  the  average  domestic  price.  From 
1^47- 1950,  approximately  90  percent  of  the  variation  of  domestic  output  was  directly 
associated  with  changes  in  the  average  domestic  price.  Since  1953,  the  closeness  of  the 
relationship  has  diminished  somewhat  so  that  about  75  percent  of  the  variation  in  domestic 
output  was  directly  associated  with  variation  in  the  average  domestic  price. 

The  annual  production  of  mercury  in  the  United  States  has  shown  only  a  very  slight 
positive  relationship  with  the  fluid  metal’s  average  domestic  price.  From  1947-1967  (as 
siown  by  Figure  1  1),  only  four  percent  of  the  year-to-year  variation  in  domestic  output  was 
directly  associated  with  changes  in  the  average  domestic  price.  With  the  technical 
circumstances  involved  in  the  exploration  for  development  of  and  production  from  mercury 
deposits,  however,  a  much  closer  relationship  would  be  established  on  a  time  lag  basis.  The 
lack  of  a  strong  relationship  on  an  annual  basis  indicates  forcefully  that  the  time  involved  in 
responding  to  price  changes  is  more  than  one  year  for  mercury.  Even  with  such  a  lag 
however,  there  are  indications  that  the  average  domestic  price  of  mercury  is  a  result  rather 
than  a  cause  of  the  amount  of  mercury  produced  in  the  United  States. 

Like  a  number  of  the  other  minor  metals,  uranium  has  had  a  varied  history  in  the 
response  of  its  domestic  output  to  domestic  prices.  From  1957-1963,  the  relationship 
between  the  domestic  output  of  uranium  and  domestic  price  was  a  very  strong  negative  one 
During  this  period,  approximately  90  percent  of  the  variation  in  domestic  output  was 
inversely  associated  with  variation  in  domestic  price.  In  other  words,  as  domestic  price 
dechned  from  1957  through  1961,  production  increased  (or  as  production  increased,  prices 
declined).  After  1)63,  however,  a  more  positive  relationship  was  established  more  in 
keeping  with  the  normal  associations  between  the  outputs  of  other  mineral  commodities 
and  heir  prices.  For  the  period  from  1963  through  1967,  approximately  45  percent  of  the 

variation  in  domestic  output  ot  uranium  was  directly  associated  with  the  average  domestic 
price  ot  the  nuclear  metal. 

Lke  the  metals,  many  of  the  nation’s  industrial  minerals  have  exhibited  wide  variations 
m  their  responses  ot  production  to  changes  in  domestic  prices.  Phosphate  rock  has 
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demonstrated  one  of  the  closest  relationships.  For  the  period  from  1 947  through  1 967 

directives  '  f  °,  Per'  °f  the  Variati°n  1,1  the  d°"  °u‘PUt  of  Phosphate  roc  was 
for  the  Ir"  Wf  ™r,ation.in  *he  av™ge  domestic  price.  This  was  not  true,  however, 
general  upward  dirt  fJ:rtl  lz,er  mine['ah  potash.  Quite  the  contrary,  although  exhibiting  a 
from  1 947  IP  r  o*,  m  pr°ductl0n  levels  in  response  to  price  increases  over  the  long  term 

eJldhi  ?d7  1  9,67’  *ue  short'term  suPP'y  function  for  potash  (as  shown  in  Figure  14)  has 

exhibited  a  negative  characteristic.  For  the  entire  period  from  1947  to  1967  the  long  run 

variation  in  iZt  77  ""  ^  h°WeVer’  with  ab->  «  P-ent  of  Z 

aria t ion  in  output  directly  associated  with  changes  in  the  average  domestic  price 

:  been  three  definite  short  run  periods,  in  which  the  responsiveness 

dechned  ln  l947  °  do“QP"ce(,  has  ,bee"  negative,  with  output  increasing  as  prices 

price  being  accomnantd  u  '  tbeJe7°nshiP  was  vir,ual|y  Perfect  with  ‘"creases  in 

p  ice  being  accompanied  by  corresponding  decreases  in  annual  output  (or  vice  versa)  For 

NamPw‘°r1  ,954  t,l,rOUgl’  1960  (after  the  Korean  War  and  before  the  start  of  the  Vie 

Nam  War),  a  similar  relationship  existed  although  it  was  not  quite  as  strong.  During  these 

y  ars,  approximately  63  percent  of  the  variation  in  potash  output  in  the  United  States  was 

acSmpe  niedSh°vCdted  Wi‘h  Cha"geS  *  domestic  price’  wdl>  increases  in  pnfe  bjng 
TtZ  in  fi.e  UnhredaSes:St  T  OU‘pu‘HS‘nce  l960'  the  relationship  between  potash  price  and 
indica  ions  s  nee  1  96 1  th ?  detenorated  substantially,  although  there  have  been 

l“  ^ — *» 

Limestone  has  shown  itself  to  be  particularly  sensitive  to  prices  in  two  of  its  maior 

variation  in  i  Zn  V  77 ' 5 ' 6'  Fr°m  ' 947  to  1 967 ’ more  than  80  percent  of  the 
a  lation  limestone  and  dolomite  production  in  the  United  States  was  directly  associated 

WI  1  changes  in  the  average  domestic  price  for  lime.  For  the  period  from  1 947  to  1 960  an 

even  s  ronger  positive  relationship  was  established  between  dome™ic  limestone  Z 

dolomite  production  and  the  price  of  cement.  Since  1960,  however  then  has  been  an 

a  most  equally  strong  inverse  relationship  between  domestic  limestone  production  and 

cement  prices.  From  1947-1960,  more  than  95  percent  of  the  variation  in  the  nation’s 

annual  output  ol  limestone  and  dolomite  was  directly  associated  with  changes  in  the  average 

price  of  cement  From  1961  to  1967,  on  the  other  hand,  90  percent  of the  yearly  varia  ion 

wit hThana  °  •"‘I  ,dolomite  Production  in  the  United  States  has  been  negatively Associated 
ith  changes  in  the  average  domestic  price  of  cement.  Since  the  early  1 960’s  limestone  and 

de “  K  ‘i'iU  h  ^if,5  haS  inC,eaSed  SharP'y  d6Spite  the  factual  cemerprices  have 

declined.  It  may  also  be  that  cement  prices  have  declined  because  output  has  increased  hut 
the  price  decline  is  probably  the  result  of  the  slump  in  construction  during  the  early  1 960’s 
ins  r!  resP°'1slveness  of  asbestos  production  in  the  United  States  to  average  asbestos  Drices 
I  qr  ,'kf.Wlse  sl'own  a  spbt  relationship  but  for  different  periods  of  time.  From  1 947  through 
I  63  the  production  of  asbestos  in  the  United  States  was  at  a  relatively  low  level  but  was 
directly  associated  with  the  average  domestic  price  of  the  mineral  fiber.  The  relationship  was 

associated  wiTh  Trice I  °"ly  T0”-  '  •  percent  of  the  chan«es  in  domestic  output  directly 
■  sociatcd  with  price  changes.  Beginning  in  1964,  and  extending  through  1967  a  much 

closer  relationship  was  established  between  domestic  asbestos  output  and8prices  at  a  much 

igher  level  ol  output.  From  1964  through  1967,  approximately  90 percent  of  the  annual 

variation  in  the  nation’s  output  of  asbestos  was  directly  assocLed  wTth  change  m  t  c 

a ye  age  domestic  price.  This  dramatic  shift  in  the  supply  function  of  asbestos  in  the  United 

iwT  'yp,',ef  thc  nonmal  on®  «'PPly  responsiveness  of  mineral  exploration  and 
omlTme  to  increasing  prices.  The  diagram  in  Figure  17  is  graphic  evidence  of  this  As 
comestic  prices  tor  asbestos  increased  from  1947  through  1958  exploration  artivitv  f  ti 
mineral  fiber  increased.  Discovery  of  deposits  in  the^arlv  IqJ  a  u  16 

ssrr "  ™  szssrs 

ivt  y  arge  increases  in  the  supply  of  the  mineral  fiber  available.  Since  that  time,  with 
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domestic  production  in  the  hands  of  a  relatively  small  number  of  produc  ?rs,  output  and 
prices  have  kept  closely  in  line  with  moderate  increases  in  prices  accompanied  by 
corresponding  increases  in  production. 

Sodium  mineral  production  in  the  United  States  has  been  much  less  responsive  to  either 
long  run  or  short  run  price  changes  than  have  other  industrial  minerals.  From  1947  to  1967, 
the  empirical  supply  functions  for  sodium  carbonate  produced  in  the  United  States  showed 
a  variable  but  generally  direct  relationship  with  changes  in  the  average  domestic  price. 
Through  1956,  the  relationship  was  reasonably  strong.  Since  1956,  however,  a  relatively 
constant  price  for  sodium  carbonate  has  been  accompanied  by  wide  variations  in  domestic 
output.  The  increased  output  that  accompanied  the  slight  increase  in  price  in  1 966, 
however,  indicates  that  a  shift  in  the  empirical  supply  function  to  a  higher  base  level  of 
production  may  have  taken  place.  A  similar  pattern  for  the  period  from  1947  to  1965  has 
held  for  sodium  sulfate  output,  as  shown  in  Figure  19.  Since  1955,  with  the  exception  of 
1958,  there  have  been  wide  variations  in  sodium  sulfate  production  despite  a  relatively 
constant  domestic  price.  This  is  also  true  for  sodium  metal,  as  shown  in  Figure  20.  Three 
ong  periods  of  price  stability  for  sodium  metal  have  been  accompanied  by  wide  variations 
in  domestic  output  at  each  price  level.  Over  the  long  run  from  1951  to  1967,  only  about  16 
percent  of  the  variation  in  the  nation’s  annual  output  of  sodium  metal  has  been  directly 
associated  with  variation  in  its  average  domestic  price. 

Price  sensitivities  for  mineral  commodities  produced  in  the  United  States  have  been 
quite  variable  over  the  last  two  decades  and  can  be  expected  to  remain  so  over  the  next  two. 
The  outputs  of  most  mineral  commodities  are  directly  responsive  to  change  in  price,  with 
higher  prices  resulting  in  increased  production.  Other  factors,  however,  make  the  closeness 
of  this  relationship  vary  considerably  from  one  commodity  to  another,  and  for  some 
minerals  such  as  mercury,  it  is  not  at  all  dependable.  For  a  few  minerals,  negative 
output-price  relationships  have  been  established  for  short  run  periods  of  time.  Nevertheless, 
even  for  these  minerals,  long  run  supply  functions  appear  to  be  positive  in  nature,  with 
supplies  increasing  as  prices  rise. 
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Fig.  19  *  The  Empirical  Supply  Function  for  Sodium  Sulphate  Produced  in  the  United  States 
1947-1967. 
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Fig.  21  -  Employment  in  the  United  States  by  major  economic  activity. 
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CHAPTER  11 

NONFUEL  MINERALS  IN  THE  ECONOMY 


What  is  the  role  of  the  nonfuel  mineral  industries  in  the  economies  oj  the  United 
States  and  each  of  the  1 1  Western  States?  Has  it  changed  since  I860  or  1947? 

A.  MINERALS  AND  THE  NATIONAL  ECONOMY 


1.  Minerals  and  Employment 

In  1860,  approximately  170,000  persons  were  gainfully  employed  in  mining  in  the 
United  States.  This  represented  about  1.6  percent  of  a  total  national  employment  of  more 
than  10.5  million.  At  the  same  time  nearly  60  percent  of  the  nation’s  gainfully  employed 
were  found  in  agriculture  and  another  1 8  percent  were  occupied  in  construction, 
manufacturing,  and  “hand  trades.”14 

By  1910,  the  number  employed  in  mining  exceeded  a  million  and  by  1920  mining  jobs 
accounted  directly  for  almost  three  percent  of  the  nation’s  employment.  Thereafter, 
however,  as  the  adoption  of  scientific  management  and  the  growth  of  strong  industrial 
unions  led  to  greater  labor  productivity  in  heavy  industrial  activities,  mining  employment 
declined  in  both  absolute  and  relative  terms.  By  1947,  mining  employment  had  dropped  to 
only  943,000,  about  1.6  percent  of  the  nation’s  total  civilian  employment.1  5  Since  then, 
employment  in  the  industry  has  declined  rather  steadily  as  labor  productivity  has  grown.  By 
the  end  of  1968,  average  employment  in  all  United  States  mining  had  fallen  to  625,000. 16 

The  total  employment  in  domestic  mining  at  the  end  of  World  War  II  amounted  to  only 
2.2  percent  ot  the  near  by  44  million  people  employed  in  the  whole  economy.  In  the  years 
to  follow,  a  downward  trend  characterized  mining  employment.  Primarily  as  a  result  of 
technological  change,  absolute  magnitudes  were  declining  along  with  relative  ones.  By  1968, 
employment  in  mining  had  declined  to  625,000  —  less  than  one  percent  of  the  nearly  76 
million  employed  in  the  United  States. 

In  the  nonfuel  mineral  industries  as  a  whole,  however,  the  number  employed  was  greater 
in  the  late  1960’s  than  it  had  been  in  the  late  1940’s.  The  absolute  number  in  all  nonfuel 
mineral  activities  vacillated  about  the  two  million  mark,  while  the  percentage  of  total 
employment  represented  declined  gradually  from  4.6  to  3.4  percent.  Here  also  a  rather 
stable  level  of  employment  became  quantitatively  less  significant  as  the  total  economy 
expanded.  The  nonfuel  mineral  industries  includes  metal  mining,  mining  and  quarrying  of 
nonmetallic  minerals  other  than  fuels,  stone,  clay  and  glass  products  manufacture,  and 
primary  metal  industries. 

Agricultural  employment  has  also  declined  in  relative  importance,  from  24  percent  of 
total  employment  to  little  more  than  eight  percent  since  1947.  Though  the  actual  number 
employed  in  manufacturing  has  increased  from  around  15  to  more  than  20  million,  the 
relative  number  of  workers  employed  in  this  sector  has  also  declined  from  35  to  30  percent 
of  the  nation’s  total  employment.  In  contrast,  the  growth  of  the  service  industries  is 
reflected  in  the  employment  figures.  The  increase  from  slightly  more  than  five  million  to 
slightly  less  than  10  million  since  World  War  II  represents  a  relative  increase  from  nearly  12 
percent  of  the  total  in  1947  to  almost  15  percent  in  1968. 

Wage  and  salary  disbursements  in  the  nation’s  mining  industries  in  1947  amounted  to 
almost  three  billion  dollars,  and  then  increased  by  nearly  55  percent  by  1966  to  over  $4.5 
billion.  Since  the  total  of  wage  and  salary  disbursements  in  the  economy  as  a  whole 
increased  more  than  200  percent  in  the  same  period,  however  (from  $121  billion  to  $391 
billion),  the  relative  share  of  wages  and  salaries  going  to  the  mining  industry  fell.  Mining 
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Fig.  22  -  Civilian  persona /  income  received  for  participation  in  current  production  in  the  United  States. 
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r,iV/i2-4I,PerCent  na^on  s  *C)tal  wages  and  salaries  in  the  years  immediately  after 

World  War  II  but  only  about  half  that  percentage  in  the  late  1960’s.  The  share  accruing  to 
agriculture  and  manufacturing  likewise  declined,  while  those  employed  in  both  private 

services  and  government  enjoyed  relatively  larger  portions  of  the  country’s  total  wages  and 
salaries.1 

2.  Minerals  and  Personal  Income 

In  the  years  since  1947,  total  civilian  income  received  for  participation  in  current 
production  in  the  United  States  has  been  about  six  trillion  dollars.  This  includes  wage  and 
salary  disbursements,  other  labor  income,  and  proprietors  income.  Of  this  total,  just  over 
1.5  percent  has  been  contributed  directly  by  the  mining  industry.  In  relative  terms  then,  the 
siare  of  income  derived  directly  from  mining  activity  assumes  a  rather  inconsequential 
standing  among  other  major  personal  income-generating  sectors  of  the  economy.  Two  other 

USt  be  kCpt  in  mmd’  however>  when  assessing  the  20  year  impact  of  approximately 
$90  billion  in  mining  income  on  the  nation’s  economy.  The  first  is  that  in  absolute  terms 
this  income  is  very  .arge,  and  as  such  it  is  also  of  vital  importance  to  the  geographically 
concentrated  mining  communities.  The  second  is  that  significant  multiplier  effects  work  on 
us  income.  en  mining  income  is  spent,  additional  income  is  generated  for  other 
supporting  sectors  ol  the  economy.  Furthermore,  those  products  of  mining  activity  serve  as 
vital  inputs  lor  numerous  other  income  generating  activities. 

Mining  income  has  gradually  but  consistently  increased  in  the  United  States.  In  a 
dynamic  economy,  however,  absolute  increases  in  one  sector  may  not  be  sufficient  to 
maintain  a  position  relative  to  other  more  rapidly  developing  sectors.  Such  proves  to  be  the 
case  both  in  all  mining  and  in  the  nonfuel  mineral  industries.  While  total  personal  income 
was  rising  by  more  than  160  percent  (from  a  level  of  about  $174  billion  in  1948  to  a  level  of 
$458  billion  in  1966),  mining  income  rose  by  only  30  percent  (from  just  under  $4  billion 
to  just  over  $5  billion).  Mining’s  share  of  total  income  received  for  participation  in  current 
production  has  thus  consistently  declined.  It  represented  about  2.3  percent  of  the  national 
total  in  1947  but  no  more  than  1.0  percent  of  the  total  by  1968.  On  the  other  hand,  the 
relative  position  of  agriculture  underwent  a  slight  climb  from  1 1  percent  of  the  total 

at  the  end  ol  World  War  II  to  14  percent  over  two  decades.  Manufacturing,  however,  also 
rose,  but  by  a  greater  amount. 

3.  Critical  Items 


The  greatest  contribution  of  the  mineral  industries  to  the  national  economy  lies,  of 
course,  not  in  their  direct  employment  nor  provision  of  personal  income,  but  in  the  mineral 
products  themselves  that  are  provided  and  in  turn  form  the  bases  of  myriad  other  economic 
activities.  In  tact,  the  ready  availability  ol  mineral  commodities  is  a  virtual  necessity  for  the 
economic  health  of  any  nation.  Whether  or  not  that  availability  must  come  from  internally 
developed  resources  depends  on  the  size  of  the  nation  involved.  For  example,  Switzerland 
and  Denmark  have  developed  fairly  prosperous  economies  without  any  minerals  industries 
to  speak  ot.  As  far  as  individual  states  are  concerned,  Delaware  and  Rhode  Island  have  also 
developed  pretty  properous  economies  without  any  minerals  industries  to  speak  of.  So  it 
can  be  done,  but  these  are  all  small  areas.  A  larger  country  or  state  almost  has  to  have  a 
diversified  economy.  It  must  have  an  economy  that  is  not  dependent  upon  other  economies 
and  upon  actions  in  those  other  economies.  It  must  have  its  own  sources  of  raw  materials  if 
it  is  going  to  be  independent,  if  it  is  going  to  be  prosperous,  if  it  is  going  to  govern  its  own 
tuture.  Small  countries  or  small  states  may  have  other  features  which  allow  them  to  be 
prosperous,  but  they  are  not  necessarily  going  to  be  as  independent  as  they  would  be  with 
an  internal  source  of  industrial  raw  materials. 

It  can  be  asked  if  history  doesn’t  show  that  the  raw  materials  producing  countries  are 
not  usually  the  less  developed  countries  of  the  world  Such  a  question  can  be  answered 
in  the  affirmative  if  nations  such  as  Canada,  Australia,  Russia,  and  the  United  States  are 
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excluded  it  ts  true  that  mineral  industries  are  highly  developed  in  many  lesser  developed 
areas  ot  the  world.  This  is  so  primarily  because,  throughout  the  course  of  history  the 
mineral  industry  has  typically  been  the  first  step  away  from  subsistence  agriculture  in  the 
economic  development  process.  It  is  difficult  to  think  of  a  single  country  that  has  gone 
beyond  an  agricultural  economy  where  this  has  not  been  the  case.  For  the  most  part  in 
economic  development,  the  process  extractive  industries  (not  including  agriculture)  have 
een  the  first  step  beyond  agriculture  in  developing  an  industrialized  society.  Throughout 
the  world  today,  there  are  various  areas  in  various  stages  of  economic  development  Some  of 
these  are  just  beginning,  and  that  is  where  attention  is  focussed  as  far  as  the  mineral'  industry 

oihersCe|red’teXCetht,0f  C0UrSe  f°r  the  United  States*  Russia’  Canada>  Australia,  and  some 
others.  I  is  true  that  economic  wealth  nows  to  those  countries  exercising  technological 

nrnHncf  y  and  S“uPeTr  ‘,ab0r  Productivity-  °ne  of  the  first  steps  toward  increasing  labor 
productivity  is  the  development  of  a  mineral  industry  using  capital  equipment  and 

providing  raw  materials  for  manufacturing  that  are  not  found  in  agricultural  economies 

not  vL^TT tly  mentioned  by  those  who  would  insist  that  a  healthy  minerals  industry  is 
not  vital  to  a  healthy  economy  that  there  are  examples  of  vigorous  economies  in 

WelTn'T^rone0^68  ^  aS  a"d  to  a  ,esser  of  ^e  Sons  of 

Western  Europe.  These  are  perfect  examples  of  what  has  just  been  said.  In  Britain  tin 

mining  at  Cornwall  was  one  of  the  oldest  mining  industries  of  which  we  have  knowledge 

and  it  was  one  of  the  earliest  industries  in  Great  Britain.  The  Industrial  Revolution  which  is 

generally  said  to  have  taken  place  largely  in  Great  Britain,  occurred  there  not  only  because 

the^LT61^  1VfneiS  °f  the  people’  but  because  they  had  coal  and  iron.  They  had  power  and 
they  had  industrial  raw  materials.  Even  though  Great  Britain  may  not  be  one  of  the  world’s 

has  hi8  "T  producers  now,  it  is  still  an  important  producer  of  coal  and  iron  and  this 
as  been  a  base  for  industrial  wealth.  Japan  has  coal,  and  coal  has  also  formed  the  basis  for 
American  industrial  development.  Even  earlier,  Japan  had  sources  of  other  met^  in 
continental  Asia  that  were,  in  effect,  under  the  control  of  Japan  even  if  they  were  not  Dart 
of  the  Japanese  archipelago.  As  far  as  Western  Europe  is  concerned,  Germany  France 
Belgmm,  and  Sweden  (all  of  the  highly  developed  economies)  have  strong  mineS 
esources  The  heart  of  industrial  Europe  is  the  coal  and  iron  region  in  Germany  and  France 
at  is  where  European  industry  started  and  where  it  has  kept  going  with  resources  from 

^^^r;ndUStrialEUr0PeStar‘ed  itS  “»*“ 

tstxr. 

on  “heFast  Cols!  aand*y  °,l  Th™'  resources  there' Iron’  coal-  and  limestone  were  available 
the  East  Coast,  and  in  the  Midwest  iron,  coal,  and  limestone  were  available  too. 

min n  iere  are’  of  course,  a  number  of  small  advanced  nations  with  non-existent  or  relatively 

mor  mineral  industries.  These  would  include  Switzerland,  the  Netherlands  and  Israel  It 

should  be  pointed  out,  however,  that  these  countries  have  had,  and  still  ha*;  ready  acce 

to  the  minerals  of  other  nations.  And  they  are  all  small. 
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B.  MINERALS  AND  THE  WESTERN  STATES 


1.  The  Western  States  and  the  National  Economy 

From  the  end  of  World  War  II  to  1968,  civilian  income  received  by  persons  for 
participation  in  current  production  in  the  United  States  increased  from  less  than  $175 
billion  to  nearly  $500  billion.  This  represents  an  increase  of  almost  200  percent  for  the 
period.  As  shown  in  Figure  23,  the  expanding  incomes  generated  in  the  United  States  were 
accompanied  by  similar  growth  in  the  Western  States.  The  income  generated  by  all 
economic  activity  in  both  the  Mountain  and  Pacific  Coast  States  combined  climbed  from 
the  1948  level  of  nearly  $25  billion  to  slightly  in  excess  of  $79  billion  in  1966,  an  increase 
of  almost  216  percent.  Thus,  income  growth  in  the  Western  States  has  exceeded  that  of  the 
nation  as  a  whole. 

Of  the  total  income  generated  in  the  national  economy  between  1947  and  1966 
(substantially  in  excess  of  $53  trillion),  more  than  16  percent  (nearly  $9  trillion) 
represented  economic  activity  in  the  Mountain  and  Pacific  Coast  States.  The  West’s  share 
has  also  grown  from  about  14  percent  in  1947  to  more  than  17  percent  at  the  end  of  two 
decades. 

As  shown  in  Figure  24,  the  last  20  years  have  seen  a  more  rapid  increase  in  the 
employed  labor  force  of  the  1  1  Western  States  than  in  the  total  employment  in  the  United 
States  as  a  whole.  At  the  end  of  World  War  II,  more  than  5.3  million  workers  were 
employed  in  the  West,  representing  nearly  nine  percent  of  the  more  than  60  million 
workers  in  the  entire  economy.  By  the  end  of  1966,  slightly  more  than  10  million  were 
employed  in  the  Pacific  and  Mountain  States,  representing  more  than  13  percent  of  the 
nearly  76  million  workers  in  the  country’s  employed  labor  force. 

1  t 

2.  Mineral  Industry  Employment  in  the  West 

Not  surprisingly,  the  employment  trend  in  Western  States  mining  has  not  been  dissimilar 
to  trends  in  the  national  mining  industry.  As  can  be  seen  from  Figures  25  and  26,  the  1947 
output  of  western  mines  required  a  total  of  roughly  1 15,000  workers,  about  two  percent  of 
the  region’s  total  employment.  By  1966  the  number  of  miners  had  made  a  slight  absolute 
increase,  but  those  then  employed  in  the  mines  represented  only  about  one  percent  of  a 
much  more  rapidly  growing  total  regional  employment.  In  the  nonfuel  mineral  industries  as 
a  whole,  the  absolute  expansion  was  more  marked  and  the  relative  decline  more  gradual 
than  in  the  mining  industry  alone. 

In  spite  of  the  fact  that  the  numbers  employed  in  mining  represented  a  declining 
proportion  of  total  employment  in  the  West,  every  western  state  except  Washington  seemed 
to  hold  its  own  with  reference  to  the  absolute  numbers  employed  in  mining  since  1947.  In 
Arizona  and  New  Mexico,  there  were  steadily  increasing  numbers  of  workers  drawn  into 
mining.  In  most  of  the  states  no  clear  trend  can  be  perceived,  as  most  seem  to  have 
fluctuated  around  a  mean  level  of  employment  somewhere  between  the  values  prevailing  at 
the  beginning  and  end  of  the  period.  A  slump  in  western  mining  employment  coincided 
rather  closely  with  the  recession  of  1958,  in  the  aftermath  of  which  the  process  of  recovery 
was  slow  and  for  the  most  part  rather  difficult  for  the  western  mining  industry. 

In  employment  terms,  the  mining  industry  of  the  Pacific  Coast  States  is  only  about  half 
as  large  as  that  of  the  Mountain  States.  Moreover,  total  employment  has  declined  both 
relatively  and  absolutely  in  California,  Washington,  and  Oregon  in  the  course  of  the  two 
decades  since  World  War  II.  Pacific  States  mining  employment  was  39,000  in  1947, 
representing  less  than  one  percent  of  total  regional  employment.  The  number  of  workers 
employed  in  the  mining  industry  of  the  three  Pacific  States  reached  a  peak  of  about  41,000 
in  1953.  Since  this  growth  was  slower  than  the  growth  of  total  regional  employment, 
however,  this  number  of  workers  represented  a  smaller  percent  of  all  Pacific  Coast  workers. 
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Fig.  23  -  Civilian  persona!  income  received 
Mountain,  1 1  Western  States,  and  United  States. 
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Fig.  24  -  Employment  in  the  Pacific,  Mountain,  1 1  Western  States,  and  United  States. 
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Fig.  25  -  Employment  in  the  Mountain  States  by  major  economic  activity. 
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Fig.  26  -  Employment  in  the  Pacific  Coast  States  by  major  economic  activity. 
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In  spite  of  a  slight  recovery  after  1963,  by  1966  Pacific  regional  mining  output  required 
only  about  36,000  workers  or  only  0.5  percent  of  the  total  number  employed. 

Employment  in  all  nonfuel  mineral  industries  on  the  West  Coast  in  1947  was  roughly 
95,000,  about  two  percent  of  the  region’s  employment.  Once  the  relative  standing  of  the 
mining  industry  reached  the  1951  peak  of  2.5  percent  of  total  employment  with  116,000 
employed,  the  industry  experienced  a  rate  of  employment  growth  slower  than  that  of  the 
entire  three-state-region.  In  1960  the  152,000,  persons  employed  in  the  nonfuel  mineral 
industries  on  the  Pacific  Coast  were  only  two  percent  of  the  Pacific  States  aggregate 
employment. 

Mining  employment  for  the  Western  region  as  a  whole,  i.e.,  both  Pacific  and  Mountain 
States,  amounted  to  more  than  1 2  percent  of  all  employed  labor  in  the  nation’s  mines  in 
1947.  By  1966,  almost  20  percent  of  United  States  mining  employment  was  in  the  Western 
States.  As  for  the  West  s  share  of  total  employment  in  the  nonfuel  mineral  industries,  it 

increased  from  nearly  nine  percent  of  the  United  States  total  in  1 947  to  almost  1 1  percent 
in  1966. 

Employment  in  manufacturing  and  sen/ice  industries  in  the  Western  States  has  grown  as 
rapidly  as  or  even  more  rapidly  than  total  Western  States  employment.  Thus,  employment 
in  Western  service  industries  has  increased  from  about  1 3  percent  to  roughly  1 6  percent  of 
total  employment  since  1947.  Manufacturing  employment  has  fluctuated  around  25  percent 
of  total  employment  in  the  Pacific  Coast  States  and  around  13  percent  in  the  Mountain 
States.  Large  absolute  gains  in  numbers  employed  have  been  enjoyed  by  both  the 
manufacturing  and  service  sectors  in  all  the  1 1  Western  States.  For  the  region  as  a  whole,  the 
labor  force  employed  in  non-basic  sectdrs  has  more  than  doubled. 

Mining  employment  actually  has  increased  only  in  the  Mountain  States.  In  the  nonfuel 
mineral  industries,  significant  employment  growth  has  also  been  experienced.  The  rate  of 
growth  of  these  industries  has  been  markedly  greater  for  the  Pacific  and  Mountain  States 
than  for  the  United  States  economy  as  a  whole.  In  several  cases,  employment  in  both  the 
mining  and  nonfuel  mineral  industries  in  the  Pacific  Coast  and  Mountain  States  actually 
increased  between  1947  and  1968.  Generally,  however,  the  absolute  numbers  employed  in 
these  activities  declined  along  with  the  relative  share  of  total  employment  represented  by 
the  number  of  workers  actually  on  the  payrolls  of  these  industries. 

3.  Minerals  and  Personal  Income  in  the  West 

The  trend  most  strikingly  observable  in  United  States  mining  has  been  that  the  civilian 
income  derived  therefrom  has  been  increasing  since  1947  in  absolute  terms  but  that  the 
hare  of  total  income  represented  by  earnings  from  mining  has  been  growing  steadily 
smaller.  An  investigation  of  data  for  the  Pacific  Coast  and  Mountain  States  demonstrates 
that  the  trends  mentioned  above  also  characterize  these  individual  public  land  area  states. 
For  the  period  from  1948  to  1966,  civilian  incomes  accruing  to  persons  participating  in 
minerals  production  amounted  to  an  excess  of  four  billion  dollars  in  California,  two  billion 
dollars  in  New  Mexico,  and  one  billion  dollars  each  in  Arizona,  Colorado,  Montana,  Utah, 
and  Wyoming.  California’s  mining  income,  by  far  the  largest  in  the  entire  Western  region,’ 
represented  a  rather  negligible  share,  however,  of  the  total  income  generated  by  all 
economic  activity  within  that  state.  Mining  contributes  a  relatively  small  share  to  total 
civilian  income  in  the  other  two  coastal  states,  Oregon  and  Washington.  Mining  income 
represents  less  than  one  percent  of  total  state  income  for  all  the  Pacific  Coast  States.  In 
1966,  the  combined  mining  income  for  Oregon  and  Washington  was  only  $33  million,  less 
than  a  quarter  of  the  income  generated  by  mining  in  Arizona  alone. 

in  the  Mountain  States  (Arizona,  Colorado,  Idaho,  Montana,  Nevada,  New  Mexico 
Utah,  and  Wyoming),  civilian  income  received  for  participation  in  the  production  of  mineral 
commodities  totalled  almost  $10  billion  from  1948  to  1966.  In  1948,  when  the  total 
income  generated  by  Mountain  States  mines  was  over  $300  million,  that  sume  represented 
six  percent  of  all  income  generated  in  the  region.  There  was  a  total  increase  of  mining 
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Fig.  27  -  Employment  in  California  by  major  economic  activity. 
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Fig.  28  -  Employment  in  Oregon  by  major  economic  activity. 
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Fig.  29  -  Employment  in  Washington  by  major  economic  activity. 
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Fig.  30  -  Employment  in  Arizona  by  major  economic  activity. 
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Fig.  31  -  Employment  in  New  Mexico  by  major  economic  activity. 
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Fig.  32  -  Employment  in  Nevada  by  major  economic  activity. 
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Fig.  33  -  Employment  in  Utah  by  major  economic  activity. 
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Fig.  34  -  Employment  in  Colorado  by  major  economic  activity. 
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Fig.  35  -  Employment  in  Idaho  by  major  economic  activity. 
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Fig.  36  -  Employment  in  Montana  by  major  economic  activity. 
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Fig.  37  ■  Employment  in  Wyoming  by  major  economic  activity. 
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income  through  1 966  ot  more  than  1 20  percent.  Since  total  income  in  the  Mountain  States 
increased  after  1948  by  almost  200  percent,  however,  the  relative  share  of  total  income 
generated  directly  by  the  mining  sector  had  declined  by  1966  to  less  than  five  percent  of  the 

for  !»  ^  actually  rePresented  a  significant  share  of  the  total  civilian  income  received 

World  War  iT'ln  “  AnZ°na'  New  Mexko'  Utah'  a"d  Wyoming  since 

agriculture  n  N-w  Mev ‘"‘"l  off  *  m?re  i™«>orta"t  S’Wducer  of  personal  income  than 
griculture.  In  NLw  Mexico,  by  1966,  mining  had  taken  a  place  of  greater  significance  in 

true  0f°  Wvmn?ne»  T*^*0!}  elt|ler  manufacturing  or  agriculture.  The  same  has  been 
true  of  Wyoming.  In  Nevada,  the  relative  contributions  to  personal  income  of  agriculture 

industry.*118  hav*™e^™*‘ symmetrically,  with  mining  becoming 

In  light  of  national  trends,  it  is  not  surprising  that  the  service  and  government  sectors 
have  both  generated  a  greater  level  of  civilian  income  and  also  experienced  alitaprovemem 
relative  standing  among  all  the  income  generating  sectors  in  the  Mountain  States 

shares  hi  eV^  Western  States’  the  more  spectacular  sectoral  increases  in  relative  income 
shares  have  been  m  government  and  services,  with  the  former  advancing  in  an  even  more 

the  increased  rdatNe^slanlfif  T’  PadfiC  C°aSt  S,ates  have  been  characterized  by 

that  year,  representing  a  sigificantly  expanded  20  8  Dercentofth,  „  ?  1  ,blll°n1for 

nnd'tipliers*  wereTaTcidMe^lmwever^rnifwiillE^  state 

than  that  of  my  ol  the  individual  staes  8*°nal  *nC°me  mU“iplier  W°Uld  be  CTe"  ^ 
muUiplier^suppose  that'll  ^rather  In'JT"  ^  ^  maI  -come 

down  in  the  state  of^  wJnZ.on  2  L?k T*  “T  emf‘oyin8  50  ®  were  to  close 
payroll,  the  50  miners  would  (assuming  Ly  hadreceTveTttie^*  Wh,°h  *hla  m,ne  had  no 

lam, lies)  would  no  longer  continue  spending  as  they  haTdTne  brforeTe  shuuiown.'me 
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Fig.  38  -  Personal  income  received  for  participation  in  current  production  in  the  Pacific  States. 
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Fig.  39  -  Personal  income  received  for  participation  in  current  production  in  California. 
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Fig.  40  -  Personal  income  received  for  participation  in  current  production  in  Oregon. 
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Fig.  41  -  Persona!  income  received  for  participation  in  current  production  in  Washington. 
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Fig.  42  -  Personal  income  received  for  participation  in  current  production  in  the  Mountain  States. 
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Fig.  43  -  Personal  income  received  for  participation  in  currant  production  in  Idaho. 
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Fig.  44  -  Personal  income  received  for  participation  in  current  production  in  Montana. 
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Fig.  4S-  Personal  income  received  for  participetion  in  current  production  in  Wyoming 
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Fig.  46  ■  Personal  income  received  for  participation  in  current  production  in  Colorado. 
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Fig,  47  -  Persona/  income  received  for  participation  in  current  production  in  Utah. 
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Fig.  48  -  Personal  income  received  for  participation  in  current  production  in  Nevada. 
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Fig.  49  *  Persona /  income  received  for  participation  in  current  production  in  Arizona. 
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Fig.  50  -  Persona /  income  received  for  participation  in  current  production  in  New  Mexico. 


583 


1947  1948  1949  1950  1951  1952  1953  1954  1955  1956  1957  1958  1959  1960  1961  1962  1963  1964  1965  1966  1967  1968  1969  1970  1971  1972  1973  1974  1^75 


businesses  they  would  have  patronized  would  also  suffer.  The  total  effect  from  one  such 
two-week  period  without  income  for  the  miners  would  result  in  the  loss  of  roughly  $87  000 
in  business  income  and  about  $24,000  in  total  personal  income  in  that  state. 

in  w  thC  0tA  h3und’  assume  that  a  similar  new  mining  operation  were  to  begin  operations 

a\  the  50  newly-emPloyed  men  were  to  receive  the  average  weekly 
$n  OOO  f  mme  workers  m  that  state-  This  would  result  in  a  direct  addition  of  aboJt 

wKe  eSf£S^“  anytw°-wefk  Period-  Here  aga'">  however,  multiplier  effects 
would  be  encountered.  These  mine  workers  would  spend  most  of  this  income  and  the 

recipient8  would  in  turn  spend  most  of  their  earnings.  The  outcome  would  be  an  ultimate 

othpr°n  °  S  1,ght  y  more  than  $25,000  to  the  state’s  business  income  and  nearly  $9  000  to 
other  personal  mcomes,  for  each  two  weeks  of  mine  operation.  Over  an  ent  re  year  t^e 
duect  increase  m  personal  income  caused  by  the  initiation  of  such  an  operation  would 

“b  ^tuTs  0r  WHh“,Vhe  ad,diti°nal  mcrease  sec0„dary  pe^onal  incomis 
$650,000.  b  $235’000  and  the  resultant  gain  in  business  income  would  be  about 

For  the  United  States  as  a  whole,  weighted  average  weekly  earnings  in  the  nonfuel 
mineral  industries  were  slightly  lower  than  in  all  mining  until  ?959  After  that  year 

Daid^Both  p0sltl0ns  were  reversed  with  nonfuel  mineral  workers  being  generally  better 

Paid„,B°th  a“  mimn«  a"d  the  nonfuel  mineral  industries  received  average  weekly  earnings 

sign  f  thtf  t|h°Se  PreV,a  ,ng  m  manufacturing.  Average  weekly  earnings  in  agriculture  were 

both  the  V  'OWer>  "■  have  bee"  than  half  of  the weekly®  alning  prevllem^ 
both  the  mining  and  nonfuel  mineral  sectors  in  every  year  since  iS  Th! 

relationships  are  found  to  hold  for  the  Pacific  Coast  and  Mounfam  sSt  ^reZs. 

4.  Western  Minerals  and  Western  Economic  Development 

^r^ifarly  devel°pment  of  metallic  mineral  resources  in  the  Western  United 
one  of  he  piincipal  causes  of  the  initial  economic  development  and ndusVria ^^Lation  of  The 

he  growth  of  industrial  minerals  production  in  the  West  hnwpvpr  hoc  • 

^The^oia/'6  a0neurrent  de^°P^u"  of  nonm'elalh'c  ininerah^roduction'capabiiities111'65 

abouT,h$  50m^o7finn“H%m4r^OUtPUtr  thS"  Wester"  States  i^sed  U 
increase  of  almos.  300  percentoieMhe  twodecat"  Th'3'  bllli°n  fa  the  late  1960’s>  an 

induswal0^ there'were8  even0 greater  differences  Jn  thTfei  1  TT  ? 
combined  output  of  the  next  six  states  ill  &  y^N^d 
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Table  1 


ECONOMIC  INCOME  MULTIPLIERS  FOR  THE  WESTERN  STATES3 


Additional  Income  Generated  by 


an  Increase  of  $100  of  Personal  Income 

Duration  of  Effect 

Added 

Added 

(Number  of 

State 

Business  Income 

Personal  Income 

Time  Periods) 

1 .  California 

$816.15 

$213.32 

119 

2.  Washington 

618.97 

172.62 

79 

3.  Oregon 

530.76 

150.12 

70 

4.  Colorado 

521.76 

139.67 

70 

5.  Arizona 

452.52 

108.13 

60 

6.  New  Mexico 

400.09 

97.50 

52 

7.  Utah 

366.55 

86.97 

47 

8.  Idaho 

304.70 

77.94 

40 

9.  Montana 

300.62 

80.13 

40 

10.  Nevada 

264.70 

63.29 

34 

11.  Wyoming 

261.20 

65.69 

34 

aThis  table  shows  in  descending  order  the  additional  personal  income  and  the  additional 
business  income  generated  from  $100  of  added  personal  income,  and  the  number  of 

two-week  time  periods  it  takes  for  this  income  to  be  produced  for  each  of  the  eleven 
Western  States. 


See  Appendix  N  for  the  derivation  methodology. 

Source.  Division  of  Economic  and  Business  Research,  The  University  of  Arizona. 


industrial  minerals  industries  at  the  end  of  World  War  II,  but  both  increased  their 
production  of  these  commodities  quite  rapidly. 

The  output  of  nonmetallic  minerals  in  any  given  year  has  been  closely  related  to 
manufacturing  output  in  most  of  the  individual  Western  States.  Table  2  contains  the 
correlation  coefficients  between  nonmetallic  mineral  output  and  value  added  in 
manufacturing  tor  each  state  from  1949  to  1966,  the  years  for  which  comparable  data  are 
available.  The  correlation  coefficients  are  extremely  high  in  all  the  states  except  New 
Mexico.  These  coefficients  exceed  .90  in  eight  of  the  states  and  .80  in  two  of  the  remaining 
t  iree.  A  correlation  coefficient  of  .99  such  as  was  obtained  for  California  indicates  that 
over  the  1949  to  1965  period,  98  percent  (.99^)  of  the  variation  in  California’s  industrial 
minerals  production  was  directly  associated  with  variation  in  the  state’s  manufacturing 
output.  The  correlation  coefficient  of  .66  observed  for  New  Mexico,  however,  indicates  that 
only  about  44  percent  (.66-)  of  the  variation  in  industrial  minerals  output  was  directly 
associated  with  changes  in  manufacturing  activity. 

Hie  high  correlation  coefficients,  however,  must  be  interpreted  with  extreme  caution. 

I  hey  merely  express  a  statistical  relationship,  an  association,  and  not  a  causal  relationship. 
Actually,  industrial  minerals  are  used  directly  as  raw  materials  inputs  in  only  a  few 
manufacturing  industries  (e.g.,  chemicals,  stone  and  glass  products,  and  primary  metal 
products)  These  industries  contribute  only  a  relatively  small  percentage  (from  six  to  33 
percent)  ot  total  manufacturing  output  in  most  of  the  Western  States.  But  they  are 
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Table  2 


CORRELATION  COEFFICIENTS  BETWEEN 
NONMETALLIC  MINERAL  PRODUCTION  AND 
VALUE  ADDED  IN  MANUFACTURING 
(by  state,  1949-1966) 


State 

California 

Washington 

Oregon 

Nevada 

Wyoming 

Utah 

Montana 

Colorado 

Arizona 

Idaho 

New  Mexico 


Correlation 

Coefficient 


.99 

.97 

.95 

.95 

.95 

.94 

.94 

.91a 

.89 

.80 

.66 


Associated  Variation 
(Percent) 

98 

94 

90 

90 

90 

88 

88 

83 

79 

64 

44 


majOT  Ch/nge  in, the  classification  of  minerals  reported  in  1960  so 
wi?h  earlier  years.^  ^  f°r  n0nmeta,llc  mineral  output  a?e  not  compare 


Source  of  data:  Appendix  o. 


Table  3 


CORRELATION  COEFFICIENTS  BETWEEN 
NONMETALLIC  MINERAL  PRODUCTION  AND 
VALUE  OF  CONSTRUCTION  CONTRACTS 
(by  state,  1959-1966) 


State 

Idaho 

California 

Oregon 

New  Mexico 

Washington 

Montana 

Arizona 

Colorado 

Wyoming 

Nevada 

Utah 


Correlation 

Coefficient 

.89 

.83 

.79 

.76 

.75 

.56 

.55 

.52 

.43 

.40 

.37 


Associated  Variation 
(Percent) 

79 

69 

62 

58 

56 

31 

30 

27 

18 

16 

14 


Source  of  data:  Calculated  from  basic  data  in  Appendix  O. 
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Fig.  51  -  Manufacturing  activity  and  industrial  minerals  production  in  California,  1949-1966. 
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Fig.  53  -  Manufacturing  activity  and  industrial  minerals  production  in  Oregon,  1949- 1966. 
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Fig.  55  -  Manufacturing  activity  and  industrial  minerals  production  in  Wyoming,  1949- 1966. 
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Fig.  57  -  Manufacturing  activity  and  industrial  minerals  production  in  Montana,  1949 - 1966. 


593 


VALUE  OF  INDUSTRIAL 
MINERALS  OUTPUT 


594 


Fig.  59  -  Manufacturing  activity  and  industrial  minerals  production  in  Arizona ,  1949- 1966. 
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Fig.  60  -  Manufacturing  activity  and  industrial  minerals  production  in  Idaho,  1949- 1966. 
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Fig.  61  -  Manufacturing  activity  and  industrial  minerals  production  in  New  Mexico,  1949- 1966. 


597 


widely  used  in  the  construction  of  manufacturing  facilities.  Since  the  statistical  relationship 
between  industrial  minerals  output  and  value  added  in  manufacturing  has  been  fairly  close, 
however,  estimates  of  future  demands  for  nonmetallic  mineral  output  may  be  predicted  in 
fairly  close  accord  with  manufacturing  projections. 

Even  though  industrial  minerals  are  used  more  in  construction  than  in  manufacturing, 
the  statistical  relationships  between  nonmetallic  mineral  output  and  construction  activity  in 
the  various  Western  States  have  not  been  as  close  as  in  the  instance  of  nonmetallic  mineral 
output  and  value  added  in  manufacturing.  Table  3  contains  these  correlations,  none  of 
which  exceeds  .90.  Only  in  California  and  Idaho  does  the  coefficient  exceed  .80.  The  reason 
lor  this  is  probably  that  construction  activity  is  high  volatile.  Increases  and  decreases  of  20 
percent  in  construction  contracts  in  successive  years  have  not  been  uncommon  in  many  of 

the  Western  States.  This  highly  variable  behavior  has  not  been  characteristic  of  the 
manufacturing  sector. 

Even  though  many  of  the  nonmetallic  minerals  such  as  cement,  clay,  gypsum,  perlite 
pumice,  sand  and  gravel,  and  stone  have  their  prime  markets  in  the  construction  industry’ 
nonmetallic  minerals  output  is  not  as  cyclical  as  in  construction  activity.  This  is  principally 
because  manufacturing  and,  to  a  certain  extent,  agriculture  and  other  mining  industries  offer 
alternative  outlets  for  the  nonmetallics  commodities  and  tend  to  stabilize  demand  for  them 
as  a  group.  The  relationships  in  each  of  the  various  states  are  shown  in  Figures  62  through 
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Fig.  62  -  Construction  activity  and  industrial  minerals  production  in  Idaho,  1956 - 1966. 
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Fig.  64  -  Construction  activity  and  industrial  minerals  production  in  Oregon,  1956- 1966. 
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Fig.  66  -  Construction  activiP/  and  industrial  minerals  production  in  Washington,  1956- 1966. 
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Fig.  67  -  Construction  activity  and  industrial  minerals  production  in  Arizona ,  1956- 1966  , 
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Fig.  68  -  Construction  activity  and  industrial  minerals  oroduction  in  Montana,  1 906-1 96C. 
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Fig.  70  -  Construction  activity  and  industrial  minerals  production  in  Wyoming,  1956-1966. 
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Fig.  72-  Construction  activity  and  industrial  minerah  production  in  Utah,  1956-1966. 


C.  MINERALS  AND  THE  PUBLIC  SECTOR 


1.  Minerals  and  the  Federal  Economy 

The  nonfuel  mineral  industries  of  the  United  States  have  been  a  substantial  and  growing 
source  of  revenue  for  the  federal  government,  through  both  the  payment  of  federal  income 
and  other  taxes  and  direct  payment  for  mineral  leases,  permits,  and  licenses.  The  tax 
payments,  of  course,  are  related  to  production  from  both  public  and  private  lands,  but  the 

theSpubh™andsnd  ''CenSe  PaymentS  are  directly  related  to  ‘he  use  of  mineral  resources  on 

In  1 948,  federal  income  taxes  paid  by  nonfuel  mining  corporations  in  the  United  States 
amounted  to  about  $130  million.  In  that  same  year,  total  federal  receipts  from  nonfuel 

and  '"renf  s  was  less  than  $12  million.  By  1958,  the  federal  taxes 

h!n  I  K  a  ?  90  mi1 10n  Whlle  ,he  direct  payment  for  federally  owned  mineral  resources 
had  climbed  to  approximately  $55  million.  Five  years  later,  federal  income  taxes  paid  by 
nonfuel  mining  firms  were  slightly  under  $200  million  and  federal  receipts  for  leases,  permits 

mniinnTt8  mMed  to,$60  mmion-  In  1966,  such  receipts  hit  a  peak  of  almost  $85 

million,  but  comparable  data  for  mining  income  taxes  are  not  yet  available 

for  industrial *«-, ,0f  “T  ffderal  reCKi,,tS  for  nonfuel  mineral  leases-  Permits.  and  licenses  are 
or  imlustrial  minerals,  because  these  are  the  minerals  that  fall  under  the  minerals  leasing 

fnvolw  SP°S?  aWS'  Sin“  m°St  me,aUic  minerals  utiiization  on  the  public  lands 

fevrint  °nly  nommal.  payments  for  patenting,  most  metallic  ore  mining  on  the  public  lands 

Bovernmpnf501116  ^9!1!116/  ands)  d°eS  not  result  in  si8nificant  direct  payments  to  the  federal 
government  specifically  for  mmeral  resource  use. 

The  c.°?ora‘e  inco,me  ‘axes  paid  by  metal  mining  firms,  however,  are  far  greater  than 

figures^show^Imos^'thrp11'?'613*8  producers'  This  is  desPite  the  fact  ‘hat  the  latest  available 

three  times  as  many  nonmetallic  mineral  producers  as  metal  mining 

9M  ,  8r°rS  reCe‘Pt.S  approximately  the  same  for  each  category.  Neverthete  m 

^LTs  flTp^o^  S73  mfmo°nS5  * '  “  mUli°"  ,n  federai  inCOme  taxes  while  induat‘ial 

HaJifiid6  complete  nonfuf>  minerals  industry  is  examined,  i.e.,  if  those  manufacturing  firms 
classifted  as  primary  metal  industries  and  those  involved  in  producing  stone,  clay,  and  glass 
products  are  added  to  metal  mining  and  nonmetallic  minerals  (except  fuels)  mining  then 
I9fi36<!hra  rece!pts  fro"?  the  utilization  of  nonfuel  minerals  are  considerably  higher  In 
taxes'  The  “mplete  n°nfuel  minerals  industry  paid  almost  $1.6  billion  in  federal  income 

and  Hce^ Ixceeded^  1 .6 ™il£n  reVenUeS’  inC'Udin8  b°th  taX6S  md  leases>  permits’ 

inrf.7!*6  ex,pend'fures  "lade  by  the  federal  government  on  behalf  of  the  nonfuel  mineral 
dustries  have  been  far  less  than  the  amounts  received  from  them.  In  1947  combined 
fedem!  appropriations  for  the  United  States  Geological  Survey  and  the  United  States  Bureau 

reafedeS,oaTnfue.  V™  ^  $26  °f  *his'  a  p-*ion  ^  spent  on  aSes 

ated  to  the  fuel  minerals  as  well  as  to  nonfuels.  By  1967,  the  combined  total 

other1 fFH  T  f0r  111686  tWO  agencies  had  reached  $105  million.  That  same  year  however 
other  federal  agencies  concerned  with  the  utilization  of  other  resources  on  the  public  lands 
received  considerably  more.  The  United  States  Forest  Service  for  exampTe  had  a  K 
appropriation  of  more  than  $225  million,  while  the  National  Park  Service  used  $36  million 

Und  Managemern  t"?  ,WlldUfe  USed  more  ,han  $37  million-  The  Bureau  of 

rnntriK/!  8  .  ,  967  hi 6  a  total  aPPropnation  of  almost  $49  million  20  The  net 

per  year  10n  reVenues  of  nonfuel  minerals  firms  alone  thus  exceeds  $1.5  billion 
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Fig.  73  -  Federal  receipts  from  nonfuel  mineral  leases,  permits,  and  licenses  in  the  United  States. 


612 


MILLIONS 
OF  DOLLARS 


Fig,  74  -  Federal  receints  fmrr> 
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Fig.  75  -  Federal  receipts  from  nonfuel  mineral  leases,  permits,  and  licenses  in  New  Mexico. 
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Fig.  77  -  Federal  receipts  from  nonfuel  mineral  leases  permits,  and  licenses  in  Idaho. 
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Fig.  79  Federal  rereipt v  from  nonfue /  mineral  le*se  permit <\  anri  >  ~en$p$  ir  Montana. 
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Fig.  81  -  Federal  receipts  from  non  fuel  minera,  leas jermiti,  ano  /cause*  in  /~/,*on<.. 
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Fig.  S3  -  Fecaral  receipts  from  nonfuel  mineral  leases,  permits,  and  I  Senses  in  .  Javaoa. 
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F'l.  85  -  F jderJ  receipt*  f,x>m  n^rfue1  mi:,  era I  leases,  permits,  and  licenses  in  iVashii.gton. 
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Table  4 


TOTAL  MINING  REVENUE  AND  EXPENDITURES  AND  TOTAL  STATE  REVENUE  AND  EXPENDITURES:  1965-67 


1965 

Arizona 

1966 

1967 

1965 

New  Mexico 
1966 

1967 

Total  Mining  Revenue3 

37,450,289 

38,665,757 

46,046,334 

21,055,592 

22,529,076 

24,094,905 

Total  State  Revenues3 

304,584, 499b 

357,076,475b 

394,805,521b 

287,900,000° 

315,800,000° 

342,200,000° 

Total  Mining  Revenue  as  a 

Percent  of  Total  State  Revenues 

12.29 

10.82 

11.66 

7.31 

7.13 

7.04 

Total  Mining  Expenditures3 

208,483 

206,493 

205,588 

2,400,606 

2,704,794 

2,917,324 

Total  State  Expenditures3 

294,246,377b 

353,537,483b 

404,566,708b 

245,700,000e 

278,844,742e 

299,1 00, 000^ 

Total  Mining  Expenditures  as  a 
Percent  of  Total  State  Expenditures 

.05 

.05 

.05 

.97 

.97 

.97 

aFigures  in  thousands  in  dollars. 

h Arizona  State  Auditor  Report  FYE  1965-1968,  pp.  6  and  7. 

cNew  Mexico  Annual  Financial  Report  FYE  1965-1968,  pp.  20  and  37. 

^Colorado  Department  of  Revenue  Annual  Report  FYE  June  30,  1968,  p.  20. 

eFacts  and  Figures  on  Government  Finance,  Tax  Foundation,  Inc.,  1967  and  1969  edition,  pp.  160  and  1 70. 
^Estimated. 
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Table  4  (Continued) 


1965 

Montana 

1966 

Total  Mining  Revenues3 

7,803,819 

8,927,004 

Total  State  Revenues3 

145,900,000e 

165,314,889 

Total  Mining  Revenue  as  a 

Percent  of  Total  State  Revenues 

5.34 

5.40 

Total  Mining  Expenditures3 

NA 

NA 

Total  State  Expenditures3 

NA 

NA 

Total  Mining  Expenditures  as  a 
Percent  of  Total  State  Expenditures 

•  JNA 

NA 

aFigures  in  thousands  of  dollars. 

b Arizona  State  Auditor  Report  FYE  1965-1968,  pp.  6  and  7. 

cNew  Mexico  Annual  Financial  Report  FYE  1965-1968, 

pp.  20  and  37 

1967 

1965 

Colorado 

1966 

1967 

9,328,087 

2,913,765 

3,180,859 

3,180,212 

1 70,900,000e 

275,029,85  ld 

341,131,698d 

36 1 ,608,8 1 9^ 

5.45 

1.05 

.93 

.87 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

^ Colorado  Department  of  Revenue  Annual  Report  FYE  June  30,  1968,  p.  20. 

QFacts  and  Figures  on  Government  Finance,  Tax  Foundation,  Inc.,  1967  and  1969  edition,  pp.  160  and  170. 
^Estimated. 


2.  Minerals  and  State  and  Local  Public  Finance 


Because  oi  an  extreme  paucity  of  state  and  local  data  related  specifically  to  the  nonfuel 
mineral  industries,  any  study  of  the  role  of  minerals  in  the  public  sector  of  the  regional 
economy  of  the  Western  States  must  be  limited.  This  study  has  thus  been  limited  to  a  select 
number  of  states  in  which  adequate  data  are  available.  These,  of  course,  tend  to  be  those  in 
which  the  nonfuel  mineral  industries  are  of  greater  significance.  Nevertheless,  the  analyses 
are  presented  herein  as  representative  of  those  Western  States  in  which  mineral  resources  are 
ot  similar  importance.  The  detailed  data  on  the  states  analyzed  (Arizona,  Colorado 

Montana,  and  New  Mexico)  have  been  further  supplemented  by  primary  sample  data  for  the 
entire  region. 

State  and  local  governments  in  Arizona,  Colorado,  Montana,  and  New  Mexico  have  each 
receivea  significant  sums  from  mine  taxation  in  recent  years.  The  state  revenues  derived 
trom  the  mineral  industries  have  been  in  the  form  of  real  and  personal  property  taxes 
income  taxes,  production  taxes,  sales  taxes,  license  taxes,  severance  taxes,  and  royalties 
Data  are  not  available  to  determine  the  expenditures  made  by  all  these  states  in 
regulating  and  assisting  their  mineral  industries.  Arizona  and  New  Mexico,  however  have 
made  funds  speaficaHy  available  to  support  mining  regulatory  agencies  and  mineral  research 
activities.  Other  state  expenditures  include  those  for  a  copper  tariff  board  an  oil 
conservation  commission,  and  a  miners’  hospital. 

A  convenient  summary  of  the  total  effect  of  mining  in  these  four  states  is  given  in  Table 
4.  Anzona  s  total  mining  revenues  from  1965  to  1967  roughly  approximated  $40  million 
better  than  1 1  percent  of  that  state’s  total  revenues  during  that  period.  New  Mexico’s  mines 
provided  that  state  with  better  than  $22  million  each  year  between  1965  and  1967  a  little 
n^rlv  c T  seven ,pe/f  "t  °f  that  date’s  total  revenue.  For  Montana,  the  mines  generated 

of^  r^  °  V °  1  Stf ' Yrenn  C’  WhlCh  made  f°r  an  aV6rage  yearly  figure  in  excess 

$8  million.  Colorado  s  yearly  $3  million  or  so  from  the  mineral  industry  represented  only 
one  percent  of  that  state’s  total  revenues.  In  Arizona  and  New  Mexico,  state  expenditures 
directly  for  the  mining  industry  represented  only  one-half  of  one  percent  (in  Arizona)  and 

Z  rCent  ,nfNeW  MeXiCO)  °f  ,0tal  State  outla>'s'  ™ese  small  outlays  left  very  heaUhy  ne1 
fiscal  proceeds  from  mineral  resource  utilization  for  these  two  states.  V 

Based  on  a  representative  sample  of  county  tax  officials  in  all  of  the  1 1  Western  States  a 

i  ^ / nbutlon  to  local  revenues  by  minerals  producers  was  estimated.  Estimates  for 
each  state  are  shown  in  Table  5.  For  the  1965-1968  period  as  a  whole,  the  mean 
contribution  per  county  per  year  was  in  excess  of  $386,000.  Variation  among  counties 

oth^Th^8^  V  K8h’  ranging  fr°m  Z6r°  f°r  many  localities  ^  millions  of  dollars  in 
ers  The  total  contribution  to  local  government  revenues  throughout  the  West  is 

estimated  at  nearly  $200  million  for  1967.  The  distribution  of  these  revenues  however  is 

ar  from  uniform.  If  both  local  and  state  revenues  are  combined,  in  scarcely  any  western 

consideration.  C°n*nbUti°n  °f  *°  governmental  finances  ta  seen  as  an  fnsigS 
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State 

Arizona 

California 

Colorado 

Idaho 

Montana 

Nevada 

New  Mexico 

Oregon 

Utah 

Washington 

Wyoming 

Source  of  data: 


♦  1 


Table  5 

STATE  GOVERNMENT  REVENUES  AND 
THE  MINERAL  INDUSTRIES’  CONTRIBUTIONS 
IN  THE  WESTERN  STATES,  1967 


Mining  Revenues 

$  46,046,334 
125,023,848 
3,180,212 
3,804,236 
9,328,087 
2,469,534 
24,094,905 
1,475,816 
14,990,808 
273,784 
8,088,042 


Total  Revenues 

$  394,805,521 
5,531,400,000 
361,608,819 
187,200,000 
170,900,000 
135,800,000 
342,200,000 
585,700,000 
274,900,000 
1,203,200,000 
99,200,000 


Sample  survey  of  county  tax  assessors  conducted  by  the  Division  of 

Economic  and  Business  Research,  The  University  of  Arizona,  and  various 
state  financial  reports. 
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D.  WESTERN  MINERALS  AND  THE  PACIFIC  BASIN 
1 .  Western  States  Mineral  Exports 

In  the  postwar  period  from  1947  through  1967,  the  mines  of  the  11  Western  States 

to  tal  “  ewe  r  $  53  o'  *m  M I  hi  *h  .T1™*?,18  VaIued  slightly  in  excess  of  S35-7  billion.  Of  this 
totaJ,  over  $530  million  worth  (less  than  two  percent)  was  exported  through  West  Coast 

ports.  The  demand  of  the  Pacific  Basin  countries  for  western  mining  outputs  thus  has 

represented  but  a  small  percentage  of  the  relevant  total  demand  for  those  Outputs  The 

composttton  of  this  Pacific  Basin  demand  for  western  minerals,  however  reveals  hs 

importance  both  to  the  countries  lackmg  the  particular  nonfuel  minerals  they  find  necessary 

^S«c^:XifiC  WeStem  8rCUPS  and  8e08raphlCal  areas  ™°lved  -  «»e  mining 

thronffh3ll Q^lted  St3teS  fT??,  °f  a11  g°°ds  to  the  Pacific  Basin  countries  from  1961 
J  .  ^  l?6,6  aPproximated  $23.6  billion.  During  that  period,  about  1.5  percent  of  total 
Western  States  mining  output  was  exported  to  these  countries  as  raw  mineral  commodities 
valued  slightly  in  excess  of  $208  million.  Western  mineral  export TZ  moTZnIiLs 
therefore  represented  less  than  one  percent  of  all  domestic  exports  to  that  region 

The  composition  of  Pacific  Basin  minerals  demand,  however,  is  extremely  important 
Arizona  hiis  been  supplying  molybdenum  concentrates  in  especially  large  quantities  for 

fn  ^966TaTi^crLWpthfC°IOrth  °Hand  ^  AriZOna  exPorted  S5S  million  of  thfcs  commodity 
rw"  °f  one-thlrd  ov«  the  1960  export  level  for  molybdenum  concentrates 

t  .  .  .  ‘f  1S  an  lmP°rtant  exporter  of  iron  ore,  boron  minerals,  and  diatomite  In  1966 

diatoniitp613  eXp°rts  from  Callf°mia  were  valued  at  approximately  $77  million  of  which 
d  n  ,exp°rts  represented  $11  million.  Iron  ore  exports  climbed  from  ™  If 
mdhon  m  1960  to  $25  million  in  1966,  due  to  greatly  increased  sate  to  Japa” 

rock  '  h  ’ the  state  1S  the  second  largest  United  States  exporter  of  phosphate 

Nevada’s  mineral  exports  were  estimated  at  $9  million  in  1966  with  iron  ore  evnnrtc 
ccounting  for  about  $5  million  (compared  to  $1  million  in  1 960).  Roughly  90  percent  of 
all  Nevada  s  production  of  iron  is  normally  exported.  The  state  is  also  the  natioP  i  j- 

milhonCewo0rthmm8|e96t6e; oTtoat  f°rrim0re  ‘han  half  of  total  national  satefm 

exported  by  the  United  State  '  NeV3da  a'S°  contributed  t0  ‘he  supply  of  diatomite 

-  —  - 

Wyoming1  1",“  bee"  "he  minelal^ expo “^du™,  o* 

o/r  nflionrexpo  ts  of  th^  c^modltoTxl^  0^1'^  $6  T*™  °f  bent°"ite’ 
to  Wyoming.  commodity.  Exports  of  sodium  carbonate  are  also  important 

yearlhie947  to^  qfi7°tnfUel  m T?!  exports  going  throuSh  West  Coast  customs  districts  in  the 
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There  has  been  significant  growth  in  the  export  of  minerals  from  the  Western  States 
since  the  end  ol  World  War  II.  Iron,  molybden  am,  and  copper  ores,  as  well  as  diatomaceous 
earth  and  magnesite,  have  been  those  products  in  which  the  growth  has  been  most 
noteworthy.  The  dollar  values  of  sales  of  these  products  in  the  1958-1967  period  were 
usually  much  more  than  300  percent  over  the  1947-1957  period  totals.  Salt  exports  also  saw 
significant  growth,  increasing  by  about  250  percent  in  the  second  decade  since  World  War  II. 

The  sources  of  Pacific  Basin  demand  for  the  outputs  of  the  Western  States’  mineral 
industries  are  expressed  in  general  terms  in  Table  7.  Japan  has  represented  about  half  of  the 
areas  demand  for  American  mineral  exports.  A  fourth  has  gone  to  Australia  and  the 
I  hilippines.  The  situation  in  mineral  exports  has  in  fact  been  rather  similar  to  that  of  total 
exports,  in  spite  of  the  tact  that  Australia  represents  a  competitor  for  United  States  mining 
exporters  as  well  as  a  source  of  demand.  Only  a  few  countries  in  the  Pacific  Basin  have  been 
insignificant  importers  ot  this  nation’s  mining  products. 

Japan  s  economic  miracle  ’  since  1945  has  made  that  country  the  United  State’s  chief 
trading  partner  in  the  Pacific  Basin.  Economic  growth  there  has  been  extremely  rapid  and  it 
has  occurred  in  spite  of  an  inadequate  domestic  mineral  base.  Approximately  half  of  the 
foreign  market  that  exporting  industries  face  in  the  Pacific  have  been  in  that  single  country. 
In  the  period  from  1946  to  1965,  the  annual  rate  of  expansion  of  American  exports  to 
Japan  was  more  than  12  percent,  compared  with  the  rate  of  growth  of  all  United  States 
exports  of  less  than  six  percent  each  year.2  1 

A  significant  part  of  the  Japanese  import  demand  is  for  metals  and  minerals,  for  Japan 
cannot  supply  its  own  needs  from  its  own  limited  mineral  resources.  Since  1960,  Japanese 
domestic  production  of  iron  and  steel  nonferrous  metals,  ceramic  stone,  and  clay  products 
have  all  increased  by  more  than  50  percent.  Copper,  lead,  zinc,  tin,  aluminum,  and  nickel 
production  from  imported  ores  have  also  increased  somewhat  in  recent  years.  Australia, 
however,  is  now  providing  greater  competition  to  the  United  States  in  supplying  Japan’s 
metal  and  mineral  demands. 

Nevertheless,  the  need  for  continued  importation  of  American  mining  outputs  is  not 
likely  to  abate  soon.  Japanese  mineral  resources  are  becoming  exhausted  and  have  been 
rather  heavily  exploited.  A  survey  taken  in  1962  established  that  only  41  million  tons  of 
exploitable  domestic  iron  ore  remained  available  for  Japanese  industry.22  The  principal 
mineral  exports  from  the  United  States  to  Japan  have  been  metalliferous  ores  and  metal 
scrap,  including  zinc,  aluminum,  aluminum  base  alloys,  copper,  copper  base  alloys,  nickel, 
nickel  base  alloys,  molybdenum  concentrate,  nonferrous  metal  scrap,  and  iron  and  steel 
(ores,  concentrates,  and  scrap). 

On  balance,  Australia  is  an  exporter  of  minerals,  and  the  country  is  in  a  strong  position 
to  compete  with  United  States  exports  in  the  mineral  markets  of  the  Pacific  Basin.  There  are 
certain  mineral  products,  however,  that  Australia  imports  from  the  United  States.  Among 
these  are  copper  and  copper  alloys,  iron  and  steel,  and  other  miscellaneous  metals,  as  well  as 
crude  fertilizers.  Australia  s  economy  is  faced  with  a  manpower  constraint,  but  has  great 
natural  resources.  The  nation’s  potential  for  growth  is  probably  very  great,  and  rich  mineral 
eposits  will  undoubtedly  be  a  central  factor  in  the  development  of  impressive  economic 
capacity  as  some  ot  Australia’s  Far  Eastern  neighbors  (especially  Japan)  begin  to  provide  a 
greater  abundance  of  (especially  skilled)  labor.  These  additional  workers  will  in  turn  create  a 
larger  domestic  market  for  Australia’s  industrial  output,  acting  as  a  catalyst  to  future 
economic  expansion.  Australia’s  trade  in  minerals  is  even  now  an  important  element  of 
that  country’s  total  economic  activity. 

Western  States  minerals  have  played  no  significant  role  in  development  in  Indonesia  in 
the  post  World  War  II  period,  though  there  have  been  some  sales  of  fertilizers,  iron,  and 
steel.  Potitical  instability  in  Indonesia  has  been  expressed  by  extreme  nationalism,  expulsion 
of  the  Dutch  in  1957,  and  general  hostility  toward  foreign  investments.  Economic 
instability  has  been  demonstrated  in  hyperinflation,  in  declining  exports  of  rubber, 
petroleum  products,  and  most  other  traditional  export  commodities,  and  in  restrictions  on 
imports  as  an  upshot  of  the  loss  of  foreign  exchange.  Conditions  have  befun  to  improve  in 
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Table  6 


DOLLAR  VALUE  OF  MINERAL  EXPORTS  THROUGH 
WEST  COAST  CUSTOMS  DISTRICTS  1947-1967 


Commodity 

1958-1967 

1947-1957 

Total 

Natural  fertilizer  of  mineral  or 
vegetable  origin  (including 
natural  sodium  nitrate) 

1,316,621 

821,047 

2,137,668 

Natural  potassic  salt  fertilizer, 
crude 

6,043,516 

3,114,219 

9,157,735 

Sand,  except  metal-bearing  sand 

1,909,235 

199,928 

2,109,163 

Building  and  monumental  stone, 
rough 

404,142 

183,562 

587,704 

Gravel  (including  crushed  or 
broken  stone) 

2,674,019 

44,973 

2,718,992 

Industrial  diamonds  (including 
crushing  bort) 

4,098,3^33 

35,729 

4, 1 34,062 

Natural  abrasives  (emory,  etc.) 

129,573 

12,733,764 

12,863,337 

Gypsum,  crude  (including  gypsum 
plasters) 

2,135,875 

825,490 

2,961,365 

Natural  asphalt  and  bituminous, 
unmanufactured 

3,361,842 

1,333,955 

4,695,797 

Phosphate  rock  (fertilizer 
material) 

316,490 

133,721 

450,  Hi 

Crude  sulfur 

635,142 

557,810 

1,192,952 

Dust  and  powder  of  natural  or 
synthetic  stones 

3,392,744 

9,337 

3,485,081 

Fire  clay  and  bentonite  clay 
(including  calcined) 

3,958,467 

156,988 

4,115,455 

Natural  phosphate  fertilizers, 
m.e.c. 

231,686 

290,123 

521,869 

Limestone  flux  (including 
dolomite) 

1,963,711 

475,880 

2,439,591' 

Sulfur,  n.e.c.  (including 
iron  pyrites) 

244,596 

980,359 

1,224,955 

Diatomaceous  earth 

46,336,440 

* 

46,336,440 

(continued) 
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Table  6  (continued » 

Fullers  earth  (including 
clays) 

3,769,092  * 

* 

3,769,092 

Asbestos,  crude  and  spinning 
fibers 

771,387 

538,000 

1,309,387 

Iron  ore  and  concentrates 

187,771,1  16 

49,721,332 

237,492,448 

Kaolin  clay 

650,698 

16,832 

667,530 

Magnesite,  dead  burned 

21,493,238 

1,528,354 

23,021,592 

Asbestos,  non-spinning  fibers 

9,601,235 

168,852 

9,770,087 

Copper  ore  and  concentrates 
(including  matte) 

23,586,681 

648,397 

24,235,078 

Kayanite 

42,738 

146 

42,884 

Magnesite,  n.e.c. 

3,246,990 

232,966 

3,479,956 

Asbestos,  waste  and  refuse 

4,354,956 

135,592 

4,490,548 

Mica  -  waste,  scrap,  and  ground 

202,347 

32,475 

234,822 

Natural  talc,  etc. 

2,419,716 

1,325,675 

3,745,391 

Bauxite  and  aluminum  concentrates 
(excluding  aluming) 

375,491 

10,542 

386,033 

Natural  graphite 

138,340 

23,832 

i 

162,172 

Salt  (including  table  salt), 
n.e.c. 

16,917,517 

6,844,877 

23,762,394 

Nonmetallic  minerals  (including 
feldspar) 

41,671,818 

* 

41,671,818 

Manganese  ore  over  1 0  percent  Mn 

67,396 

13,627 

81,023 

Tantalum  ore  and  concentrates 

68,933 

* 

68,933 

Sodium  sulfate  (crude  and 
refined) 

4,999,447 

3,348,81 1 

8,348,258 

Molybdenum  ore  and  concentrates 

27,589,608 

7,966,748 

35,556,356 

Tungsten  ore  and  concentrates 

50,010 

57,825 

107,835 

Zirconium  ores  and  concentrates 

17,509 

178 

17,687 

Fungicides 

1,494,111 

1,326,790 

2,820,901 

(continued) 
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Ores  and  concentrates  and  non- 
ferrous  base  metals 


Table  6  (continued) 
1,206,194 


57,562 


1,263,756 


Platinum  and  platinum  group 
ores 


2,389,072 


0 


2,389,072 


Vanadian  ores  and  concentrates 


1,764,115 


0 


1,764,115 


Uranium  ores  and  concentrates 


113,420 


0 


113,420 


531,995,905 


♦Included  under  other  classification 

Source  of  data:  U.S.  Department  of  Commerce 

recent  years,  however,  and  there  may  be  grounds  for  anticipating  that  the  products  of 
western  mines  might  have  a  role  to  play  in  that  country’s  future. 

The  development  of  the  South  Korean  economy  has  been  rather  heavily  dependent 
upon  United  States  development  assistance.  Future  development  of  the  Korean  economy 
will  be  facilitated,  as  it  has  in  the  past,  by  access  to  the  mineral  resources  of  the  Western 
United  States.  The  Republic  of  Korea  has  already  imported  significant  quantities  of  iron  and 
steel  products,  phosphatic  fertilizers,  and  ferrous  scrap  from  the  United  States. 

Malaysia  is  another  Pacific  Basin  country  that  has  been  struggling  with  the  problems  of 
economic  modernization.  It  has  received  considerable  assistance  from  the  United  States,  and 
this  nation  has  also  made  extensive  purchases  of  Malayan  rubber  and  tin.  Because  exports 
usually  represent  from  40  to  50  percent  of  that  country’s  economic  activity,  and  because 
rubber  and  tin  are  by  far  the  most  important  exports,  the  United  States  market  is  of  obvious 
importance  to  Malaysia.  More  to  the  point,  however,,  is  the  importance  of  the  Malaysian 
market  for  Western  States  mineral  outputs,  especially  fertilizers.  This  market  represents  an 
important  source  of  demand  for  Western  mines,  and  these  minerals  are,  in  turn 
indispensable  to  Malaysian  development. 

For  various  reasons,  the  security  and,  therefore,  the  economic  development  of  Formosa 
have  been  important  to  the  United  States.  Foreign  aid  and  good  trade  relations  alone  have 
not  been  responsible  for  the  economic  performance  of  the  beleaguered  island  thus  far.  The 
mines  of  the  Western  United  States  have  contributed  both  worked  and  unworked  iron,  steel, 
copper,  lead,  nickel,  and  alloys  that  have  been  needed  in  Formosa’s  development  effort. 

That  country  will  doubtless  continue  to  provide  a  growing  demand  for  the  minerals  of  the 
Western  States. 

One  of  the  basic  industries  of  New  Zealand  is  metal  processing,  the  inputs  of  which  are 
mostly  imported.  Iron  and  brass  founding  represent  the  largest  branch  of  such  production 
ut  diecasting,  smelting,  and  the  refining  of  lead  and  other  nonferrous  metals,  as  well  as 
copper  wire  drawing  and  fabrication,  are  also  important  to  the  New  Zealand  economy.  In 
1964,  1965,  and  1966,  the  United  States  exported  more  than  $8  million,  almost  $9  million, 
and  over  $  1 2  million  worth  of  crude  mineral  materials  to  New  Zealand,  respectively.  This 

represented,  on  the  average,  about  10  percent  of  that  country’s  imports  from  the  United 
Mates. 

Although  Japan  and  Australia  have  made  significant  inroads  in  recent  years,  the  United 
States  remains  the  principal  trading  partner  of  the  Philippines,  as  well  as  one  of  that 

c°ufnt/y  “  sources  of  iron»  steel>  and  nonferrous  metals.  In  1937,  almost  three-fourths 
ot  total  Philippine  iron  and  steel  imports  came  from  the  United  States.  By  1953,  however 
the  United  States’  share  of  that  market  had  declined  to  less  than  SO  nprrpnt  Of  tha 
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E.  SUMMARY 


The  nonfuel  mineral  industries  have  had  a  definite,  though  changing  impact  upon  the 
economic  environments  in  which  they  operate.  Since  World  War  II,  the  role  of  nonfuel 
minerals  in  directly  providing  employment  and  personal  income  has  been  relatively  small  in 
relation  to  the  national  economy  as  a  whole.  While  at  times  the  relative  contribution  of  the 
nonfuel  mineral  industries  to  employment  and  income  has  increased,  it  has  occupied  a 
rather  steadily  declining  share  of  the  national  economic  picture.  In  absolute  terms,  however, 

the  nation  s  nonfuel  mineral  industry  employment  and  the  personal  income  derived 
therefrom  have  been  increasing. 

Of  far  greater  significance  to  the  economy  of  the  United  States  have  been  the  physical 
products  of  the  nonfuel  mineral  industries,  their  outputs  of  metals  and  industrial  metals. 
Ihese  products  have  provided  substantial  inputs  to  a  large  segment  of  the  nation’s 
manufacturing  activity,  as  well  as  most  of  the  country’s  construction  industry,  thus 
providing  a  major  part  of  the  raw  materials  base  upon  which  the  domestic  economy  rests.  In 
addition,  these  commodities  have  been  exported  in  significant  amounts  and  thereby  have 
contributed  toward  a  favorable  balance  of  international  trade. 

Even  though  of  vital  significance  in  the  national  economic  environment,  the  metals  and 
industrial  minerals  produced  from  the  public  lands  of  the  United  States  have  been  of  even 
greater  local  and  regional  significance  in  the  Western  States.  In  many  areas  of  the  West,  the 
direct  contributions  of  nonfuel  minerals  to  employment  and  income  have  been  substantial 
and  have  increased  dramatically  since  World  War  II.  The  secondary  effects  of  recirculated 
income  have  been  much  greater,  particularly  in  those  states  with  diverse  economies  such  as 
California,  Colorado,  and  Washington. 

The  contributions  of  nonfuel  minerals  production  activity  to  the  public  sector  of  the 
economy  have  also  varied  but  have  generally  increased  since  1947.  In  relative  terms,  the 
importance  of  net  revenues  from  the  mineral  industries  have  been  far  greater  at  the  state  and 
local  level  than  to  the  federal  government.  At  all  levels  of  government,  the  major 
contributions  to  the  public  sector  have  been  through  taxes,  including  both  net  and  gross 
income  taxes  and  property  taxes.  Expenditures  for  the  benefit  of  the  mineral  industries  have 
been  greatest  at  the  federal  level,  but  relatively  small  at  all  levels  of  government. 

The  economic  development  of  both  the  Western  States  themselves  and  the  countries  of 
the  Pacific  Basin  apparently  has  had  a  significant  impact  upon  the  development  of  mineral 
resources  on  the  public  lands.  There  has  been  a  particularly  strong  relationship  between 
overall  industrial  development  in  the  West  and  the  production  of  industrial  minerals  The 
production  of  metallic  minerals  in  the  West  has  more  often  been  a  cause  of  local  and 
regional  economic  development  than  a  result.  The  postwar  development  of  the  Japanese 
economy  has  had  a  significant  influence  on  western  metals  production. 
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Table  7 


MINERAL  EXPORTS  FROM  TH t  UNITED  STATES 
TO  PACIFIC  BASIN  COUNTRIES 
1967 


Commodity  and  Destination 

Value 

Natural  phosphates 

Japan 

Australia 

Republic  of  Korea 

New  Zealand  &  Western  Samoa 

Philippines 

Malaysia 

$18,427,444 
5,632,907 
1,576,607 
1,415,308 
1,322,1  16 
170,797 

$28,545,179 

Sulfur,  crude  and  refined 

Australia 

Taiwan 

New  Zealand  &  Western  Samoa 

Thailand 

Republic  of  Korea 

Philippines 

8,541,485 

4,417,684 

2,461,997 

855.625 

280.625 
242,332 

$i  6,799,748 

Natural  abrasives  NEC  including  diamond  dust 

Japan 

Australia 

Philippines 

3,338,221 

946,184 

210,759 

$  4,495,164 

Clay  and  other  refractory  minerals  NEC 

Japan 

Australia 

Philippines 

New  Zealand  &  Western  Samoa 

Hong  Kong 

3,672,161 
2,018,019 
383, 8f3 
154,059 
129,482 

$  6,357,534 

Sodium  chloride  or  salt 

Japan 

$  2,098,510 

Iron  ores  and  concentrates 

Japan 

$42,178,715 

Iron  and  steel  scrap 

Japan 

Republic  of  Korea 

Taiwan 

Thailand 

Philippines 

Hong  Kong 

174,075,544 

14,618,502 

3,658,681 

379,700 

289,401 

213,908 

$193,235,736 

(continued) 
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Table  7  (continued) 

t 


Copper  ores  and  concentrates,  including  matte 

Japan 

$10,002,785 

Nonferrous  metal  ores  and  concentrates,  NEC 

Japan 

Australia 

6,424,490 

268,714 

$  6,693,204 

Nonferrous  metal  scrap,  except  zinc  scrap 

Japan 

Taiwan 

Australia 

Republic  of  Korea 

37,088,551 

791,584 

200,553 

149,721 

$38,230,409 

GRAND  TOTAL 

$348,636,984 

Source  of  data:  U.S.  Bureau  of  the  Census,  Exports  of  Domestic  Merchandise  by  Country  of 
Destination  and  Method  of  Transportation,  Dec.  1967. 
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CHAPTER  12 


MINERALS  AND  THE  PHYSICAL  ENVIRONMENT 


Have  the  nonfuel  mineral  industries  had  any  measurable  effects  upon  the  various 
aspects  of  their  physical  environment? 


A.  MINERALS  AND  WATER  RESOURCES 


I.  Water  Utilization  by  the  Mineral  Industries 

Water  has  been  a  critical  factor  in  the  mineral  industries  of  the  Western  United  States 
since  the  day  that  the  water  in  Sutter’s  Millrace  concentrated  native  gold  from  gravel  and 
caused  what  has  become  known  as  the  California  Gold  Rush.  In  the  working  of  the  early 
placer  deposits  in  California  and  elsewhere  in  the  West,  running  water  was  the  principal 
means  of  separating  valuable  mineral  from  waste.  Water  under  pressure  became  the  means  of 
excavation  in  the  hydraulic  mining  of  placers.  Water  sloshed  around  in  a  miner’s  pan  was  a 
principal  component  of  both  early  exploration  and  early  beneficiation.  Even  the  mules  that 
turned  the  grinding  wheels  in  the  early  processes  of  amalgamation  required  water. 

The  ready  availability  of  running  water  in  surface  streams  was  a  major  factor  in  the  early 
development  of  placer  mines  in  California,  Montana,  Idaho,  Colorado,  Oregon,  and 
Washington.  The  absence  of  such  water  supplies  was  a  significant  deterrent  to  the 
development  of  other  gold-bearing  gravels  in  the  more  arid  regions  of  the  West.  Today, 
although  gold-bearing  sands  and  gravels  still  occur  in  parts  of  the  Southwest,  the  absence  of 
sufficient  water  has  prevented  their  commercial  development  as  placer  mines. 

Throughout  the  history  of  nonfuel  mineral  production  in  the  Western  United  States, 
water  has  played  an  important  role.  It  has  been  used  in  a  variety  of  ways  for  a  variety  of 
purposes,  and  it  has  come  from  a  variety  of  sources.  Although  generally  reliable  data  are 
unavailable  for  any  time  prior  to  1954,  it  has  been  estimated  that  since  1900  the  use  of 
water  in  the  mineral  industries  has  doubled  about  every  25  years.  At  the  present  rate  of 
increase  in  water  utilization,  it  is  expected  that  water  requirements  will  double  again 
between  now  and  1985. 24 

Prior  to  the  early  1950’s,  while  the  availability  of  water  of  adequate  quality  was 
generally  well  recognized  as  a  problem  throughout  the  mineral  industry  itself,  it  was  not 
recognized  as  a  serious  problem  for  other  water  users.  Since  the  initial  study  in  depth  of 
water  requirements  and  utilization  in  the  mineral  industries  in  the  1954  Census  of  Mineral 
Industries,  however,  numerous  studies  pertaining  to  water  resource  utilization  by  mineral 
production  activities  have  been  made.  Specific  information  on  mineral  and  water  resources 
is  therefore  available  only  for  the  period  from  1 954  to.  date. 

The  Western  States  in  recent  years  have  drawn  more  than  half  of  the  new  water  used  in 
the  mineral  industry.25  Of  the  two  percent  of  all  industrial  water  used  by  the  mineral 
industries,  the  processing  of  natural  gas,  phosphate  rock,  sand  and  gravel,  and  iron  ore 
account  lor  the  greatest  water  use.  In  1960  it  was  estimated  that  the  total  water  used  by 
industry  in  the  United  States  was  99  trillion  gallons  annually,  not  including  that  amount 
used  to  generate  hydroelectric  power.  Of  the  total  volume  of  industrial  water  in  the  nation, 
94  percent  was  used  for  cooling,  but  this  is  not  true  for  the  mineral  industries.  Furthermore, 
ot  the  99  trillion  gallons  of  water  used  annually  for  industry,  approximately  85  percent  was 
used  in  the  Eastern  States.  In  contrast,  more  than  half  of  the  new  water  normally  used  in 
the  mineral  industries  has  been  in  the  West. 

In  the  1960’s,  of  the  new  water  withdrawn  through  self  operating  systems  in  the  mineral 
industries,  about  40  percent  has  been  obtained  from  streams  or  rivers,  30  percent  from 
groundwater  sources,  and  about  20  percent  from  lakes  or  reservoirs.  More  than  three-fourths 
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water’dirertiv  .  ™ n,ng  m  *e  As</  American  River  in  California  in  1859  used  large  amounts  of 

ZZdr*  f,  h  STr‘  The  chmnel°d ri'/°r-  *>  foct.  became  the, principal  beneficiating  agent  in  areas 
"here  abundant  water  did  not  exist,  placer  deposits  were  not  worked. 

aTU'f  iLn°rmaliy  contaminated  before  the  mineral  industrial  makes  use  of  it 
On  the  other  hand,  85  percent  of  the  groundwater  used  is  usually  fresh  Of  the  water 

,pUppl'ed  [r°™  streKams  or  rivers  sli«ht|y  more  than  half  has  been  fresh  water  while  slightly 
ess  than  half  has  been  contaminated  by  other  users,  and  about  one  percent  hl  been  fune 

content,  i.e.,  contaminated  by  nature.  The  source  and  character  of  new  water  used  by  the 
mineral  industries  in  1 962  is  shown  in  Table  8.  y 

•  a  °!  the  m°r®  than  900  billion  gallons  of  new  water  intake  required  bv  the  mineral 

theUSremainin2  1 5a  ^e0St  \5  PerCen‘  W3S  redischar«ed  for  the  use  of  other  water  users,  and 
me  remaining  15  percent  was  consumed,  either  through  evanoration  nr  thrrmot. 

ZZPZT  in  thne  TdUf  0f  the  m0re  than  760  bUlion  ^Hons  discharged  more  S 
three-fourths  was  discharged  to  the  surface,  a  little  less  than  20  percent  wenUmo  tte 

£  other  users!8''611*  dlScharged  to  sewers-  whUe  ‘hree  percent  was  transferred  directly 


than  35  percent  of  the  mineral  industries’  new  water  intake  in  iqa'j  a  •  a 

the  total  new  water  used  by  the  mineral  industries  in  the  United  SU  e^fn  1967 

was  classified  as  fresh  water  44  nerrent  haH  hoon  •  i  1962,  53  percent 

percent  was  saline.  P  "  been  prev,ous|y  contaminated,  and  three 

Water  use  in  the  mineral  industries  has  varied  bv  commnrfitv  h,,  »  c 

used,  and  by  the  stage  of  mineral  production.  Of  the  totaTwater  LtmeT  by  f TZ 
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Table  8 


SOURCE  AND  CHARACTER  OF  NEW  WATER 
USED  BY  THE  MINERAL  INDUSTRIES,  19621 


Source  of  Water  Withdrawn  Fresh 

Self-Operating  Systems 

Stream  or  River  1 87, 1 96 

Lake  or  Reservoir  37,763 

Ocean  Estuary  - 

Ground  Water  229,046 

Mine  Water  6,294 

Total  Withdrawn  460,299 

Purchased  From  Others  16,630 

Transferred  From  Others  378 

Sewage  Effluent 

Total  New  Water  447,307 


Millions  of  Gallons  Per  Year 
Saline  Contaminated  Total 


4,370 

27 

15,150 

6,785 

1,675 

28,007 

9 

420 


160,456 

151,913 

33,974 

51,889 

398,232 

164 

1,759 


402,571 


352,022 

189,703 

15,150 

269,805 

59,858 

886,538 

16,803 

2,557 

2,416 

908,314 


28,436 

^Includes  natural  gas  processing  plants  but  excludes  petroleum  and  natural  gas 
producers  and  mineral  producers  using  less  than  one  million  gallons  annually. 
Source  of  data:  Alvin  Kaufman  and  Mildred  Keller,  Water  Use  in  the  Mineral  Industries, 
U.S.B.M.  I.C.  8285,  U.S.  Bureau  of  Mines,  Washington,  D.  C.,  1966. 


Table  9 

WATER  DISCHARGE  BY  THE  MINERAL  INDUSTRY,  1962 


Discharged,  Millions  Gallons/ Year 


] 

Surface 

Arizona 

2,283 

California 

49,594 

Colorado 

5,403 

Idaho 

1,584 

Montana 

4,685 

Nevada 

129 

New  Mexico 

356 

Oregon 

2,101 

Utah 

4,011 

Washington 

6,763 

Wyoming 

755 

Ground 

Sewer 

10,768 

721 

13,148 

460 

2,194 

72 

671 

221 

3,990 

124 

4,912 

140 

4,556 

163 

627 

3 

3,932 

2,250 

665 

38 

2,122 

116 

Transferred 

Total 

24 

13,796 

586 

63,788 

136 

7,805 

7,215 

9,691 

81 

8,880 

16 

5,197 

215 

5,290 

2 

2,733 

167 

10,365 

— 

7,466 

10 

3,003 

Source  of  data:  Alvin  Kaufman  and  Mildred  Keller,  Water  Use  in  the  Mineral  Industries, 
U.S.B.M.  I.C.  8285,  U.S.  Bureau  of  Mines,  Washington,  D.C.,  1966. 
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Table  10 


WATER  USE  IN  THE  MINERAL  INDUSTRY 
BY  TYPE  OF  OPERATION 


Water  -  Millions  of  Gallons  Per  Year 


Underground 

New 

Recirculated 

Mines 

Surface 

84,131 

152,846 

Mines 

Mills,  pre. 

426,304 

580,410 

Plants 

Chemical  or 

327,098 

1,752,090 

Solut  n 

Pet.  &  Nat. 

16,267 

3,588 

Gas  Prod. 

121,538 

74,112 

Other 

55,058 

253 

Total 

1,030,396 

2,563,299 

Total 

Discharged 

Consumption 

''  i 

. 

236,977 

68,475 

15,656 

53 

1,006,714 

354,686 

71,618 

\34 

2,079,188 

279,556 

47,542 

200 

19,855 

9,941 

6,326 

200 

195,650 

10,960 

110,578 

67 

55,311 

50,213 

4,845 

383 

3,595,695 

773,831 

256,565 

138 

Source  of  data:  Alvin  Kaufman  and  Mildred  Keller,  Water  Use  in  the  Mineral  Industries,  U.S.B.M.  I.C. 
8285,  U.S.  Bureau  of  Mines,  Washington,  D.  C.,  1966. 


greatest  consumption  has  been  in  petroleum  and  natural  gas  production.  In  the  nonfuel 
mineral  industries,  surface  mines  and  mills  and  other  beneficiation  plants  have  been  the 
greatest  users,  as  shown  in  Table  10.  The  amount  of  water  consumed  by  the  mineral 
industry  depends,  of  course,  on  a  number  of  variables.  It  depends  on  the  quantity  of  water 
that  can  be  recirculated,  the  temperature  and  humidity  of  the  area  in  which  the  utilization 
takes  place,  and  the  proportion  of  the  water  that  is  used  for  cooling  and  condensing. 
Because  of  evaporation,  and  because  in  some  processes  water  becomes  an  actual  part  of  the 
finished  product,  consumptive  uses  of  water  cannot  be  eliminated  simply  by  recirculation.  It 
should  be  pointed  out,  however,  that  in  the  mineral  industries  a  relatively  minor  amount  is 
used  for  cooling  and  condensing  as  compared  to  such  uses  in  other  industries. 

Much  of  the  total  water  used  by  the  nonfuel  mineral  industries  requires  initial  treatment 
in  order  to  obtain  a  water  quality  compatible  with  the  specific  mineral  production  process 
involved.  The  industry’s  discharge  water,  on  the  other  hand,  is  usually  treated  either  as  a 
public  service  or  because  of  the  quality  standards  for  plant  effluent  imposed  by  state  or 
local  governments.  Frequently,  in  many  mineral  processing  operations,  there  is  no  effluent, 
however,  because  most  of  the  water  is  recirculated  as  an  economy  measure,  and  because  in 
many  instances  it  still  contains  valuable  components  and  in  effect  becomes  part  of  the 

process  flow.  An  example  of  this  participation  of  water  in  the  minerals  production  process  is 
shown  in  Figure  87. 

The  major  methods  of  treating  water  in  the  mineral  industries  before  its  mineral 
processing  use  have  been  through  acidity  or  alkalinity  control,  settling  to  remove  solid 
particles,  treatment  to  remove  organic  material,  and  chlorination.  Approximately  one-third 
of  the  water  taken  in  by  the  mineral  industries  must  be  treated  for  acidity  or  alkalinity 
because  these  are  important  in  most  minerals  beneficiation  and  advanced  processing. 
Settling  is  a  treatment  applied  to  about  one-fifth  of  the  water  used  by  the  mineral  industries 
because  foreign  solid  particles  can  also  hamper  minerals  beneficiation  and  more  advanced 
processes.  Attempts  to  suppress  organic  material  and  bacteria  (including  chlorination)  are 
used  on  about  25  percent  of  all  the  water,  taken  in  by  the  nonfuel  mineral  industries.  Most 
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Fig.  87  -  Typical  water  flow  system  for  nonfuel  minerals  mining  and  beneficiation  operation  in  the 
Western  United  States. 
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new  water  is  subjected  to  filtration,  settling,  and  bacterial  treatment,  whereas  recirculated 
water  is  usually  subjected  only  to  acidity  control  and  settling.  The  major  technique  used  for 
the  treatment  of  discharge  water  is  settling, 

By  the  mid-1950’s,  water  was  still  a  significant  component  in  the  mining  of  gold  in  the 
United  States.  In  1954,  placer  gold  mining  operations  in  the  contiguous  United  States  used 
more  than  1 6  billion  gallons  of  water  including  recirculated  water.  Of  this,  80  percent  came 
from  producer-operated  surface  water  systems  while  another  17  percent  came  from 
combined  surface  and  groundwater  systems  also  operated  by  the  mineral  producing 
companies.  Active  placer  operations  ii  Alaska  added  another  50  billion  gallons  to  this  total. 
Of  the  16  billion  gallons  used  by  placers  in  the  Western  United  States,  less  than  half  was 
actually  used.  The  remainder  was  taken  in  and  almost  immediately  discharged.  Because  of 
the  nature  of  placer  gold  operations,  particularly  where  there  is  a  preponderant  use  of 
surface  water  such  as  in  creeks,  rivers,  other  streams,  and  in  lakes,  the  industry’s  water 
discharge  from  sluicing  and  washing  operations  is  approximately  the  same  as  its  water 
intake,  and  the  drainage  of  mine-generated  water  is  negligible.  Surprisingly,  lode  gold  mining 
(or  hard-rock  gold  mining)  had  also  been  a  substantial  user  of  water.  In  1954,  hard-rock  gold 
mining  operations  in  the  United  States  had  a  gross  water  use  of  about  seven  billion  gallons. 
Of  this,  however,  less  than  500  million  gallons  were  actually  consumed  and  more  than  three 
billion  gallons  were  discharged.  Most  of  the  water  usage  in  gold  mining  has  been  in 
beneficiation,  where  not  quite  seven  billion  gallons  were  used  in  1954  in  both  beneficiation 
and  advanced  processing.  The  greatest  amount  of  water  consumed,  however,  was  in  those 
plants  which  used  amalgamation.  Most  of  the  water  used  by  gold  mining  operations  in  the 
United  States  in  1 954  was  used  in  California,  where  dredging  operations  in  the  central  valley 
were  active. 

Silver  production  was  far  less  a  user  of  water  in  1954  than  was  gold  mining  and 
beneficiation.  In  that  year,  producing  silver  mines  in  the  United  States  had  a  gross  water  use 
ol  a  little  over  two  billion  gallons.  Most  of  this  was  used  in  beneficiation  plants  that  utilized 
froth  flotation  for  the  separation  of  silver  minerals  from  gangue.  An  extremely  high 
percentage  of  this  water  usage  by  the  silver  industry  occurred  in  Idaho. 

The  production  of  mercury,  long  associated  with  both  gold  and  silver  production,  has 
been  a  far  less  important  user  of  water  than  either  of  those  two  metals.  In  1954,  domestic 
mercury  producing  operations  used  a  total  of  only  1 2  million  gallons  of  water.  Of  this  only 
two  million  gallons  were  actually  consumed  in  the  mercury  production  process.  All  of  this 
usage  was  in  the  Western  United  States.  Unlike  many  other  mining  and  beneficiation 
operations,  a  significant  portion  of  the  water  used  in  mercury  production  is  used  in  cooling. 

At  the  Cordero  Mining  Company  property  in  Humbolt  County,  Nevada,  new  water  for 
production  operations  and  for  associated  domestic  uses  is  pumped  from  the  mine  itself  as 
well  as  from  a  600-foot  deep  well  located  near  the  mine.  Cold  water  is  pumped  from  the 
mine  at  the  rate  of  20  gallons  per  minute,  while  10  gallons  per  minute  of  hot  water  are 
pumped  from  the  well.  An  additional  1 0  gallons  per  minute  of  new  water  is  obtained  by  the 
condensation  of  water  evaporated  from  the  mercury  ore  itself  in  the  drying  section  of  the 
multiple  hearth  type  furnace  used  in  the  advanced  processing  operations.  Approximately  20 
gallons  of  water  per  minute  are  required  to  cool  the  production  plant  condenser  pipes  and 
to  wash  the  accumulated  mercury-laden  dust  into  the  condenser  system. 

Water  loss  through  evaporation  is  about  10  gallons  per  minute  and  seepage  occurs  at 
about  the  same  rate.  An  estimated  two  gallons  per  minute  is  used  underground  for  rock 
drilling  operations  and  is  considered  consumed.  The  mine  townsite,  which  consists  of  about 
~  5  homes,  an  office,  a  bunkhouse,  a  cookhouse,  and  the  mine  change  house,  uses  about  18 
gallons  per  minute  of  new  water.  The  10  gallons  per  minute  low  of  hot  well  water  is  used 
exclusively  for  these  domestic  purposes,  and  it  is  augmented  by  eight  gallons  per  minute  of 
cold  mine  water.  Water  generated  on  one  particular  level  of  the  mine  is  pumped  to  the 
surface  at  a  rate  of  550  gallons  per  minute,  but  this  water  is  not  used  in  the  mercury- 
producing  operation.  Instead,  it  is  allowed  to  flow  into  an  adjoining  valley  where  it  is  used 
tor  agricultural  and  stock  watering  purposes. 

On  balance,  the  mercury  producing  operation  at  Cordero  has  an  intake  of  40  gallons  of 
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Table  1 1 


WATER  USAGE  BY  MAJOR  NEVADA 
MINERAL  INDUSTRIES,  1962 


Mineral 

New  water 

Reused  water 

Commodity 

million 

(recirculated 

Production 

gallons 

and  transferred) 
million  gallons 

Copper 

7,042 

2,868 

Lead-zinc 

3 

— 

Gold 

375 

200 

Iron 

15 

213 

Mercury 

6 

— 

Barite 

2 

50 

Diatomite 

141 

— 

Gypsum 

64 

150 

Magnesite 

Sand  and 

83 

21 

gravel 

604 

315 

Total 

8,335 

3,817 

Total 

usage,  new, 

recirculated, 

and  transferred 

Million 

Gallons  per 

Consumption 

gallons 

unit  of 

million 

production 

gallons 

9,910 

60g/lb 

2,937 

3 

2g/lb 

— 

575 

23,839g/oz 

123 

228 

1 ,400g/ton 

7 

6 

933g/flask 

3 

52 

1 1 ,800g/ton 

1 

141 

1 ,400g/ton 

28 

214 

950g/ton 

36 

104 

1 90g/ton 

48 

919 

126g/ton 

72 

12,152 

— 

3,255 

Source  of  data:  Alvin  Kaufman  and  Mildred  Keller,  Water  Use  in  the  Mineral  Industries,  U.S.B.M.  I.C. 
8285,  U.S.  Bureau  of  Mines,  Washington,  D.C.,  1966. 


water  per  minute.  Of  this,  13  gallons  per  minute  are  lost  by  evaporation  while  seepage 
accounts  for  the  discharge  of  the  remaining  27  gallons  per  minute.  Virtually  nothing  is 
consumed  in  the  product  itself.  The  uses  for  the  water  include  cooling  and  washing  in  the 
advanced  processing  operations,  drilling  in  mining  operations,  and  domestic  uses.  The 
operation  also  generates  an  additional  550  gallons  per  minute  (more  than  10  times  its  own 
intake  and  more  than  40  times  its  own  actual  consumption  rate)  for  other  users,  primarily 
agricultural.26 

Mercury  has  been  one  of  the  smallest  users  of  water  in  the  state  of  Nevada,  and  the 
production  of  the  liquid  metal  has  also  been  a  minor  water  user  elsewhere  throughout  the 
West.  The  nonferrous  base  metals,  copper,  lead,  and  zinc,  however,  have  also  been  relatively 
minor  consumers  of  water.  Although  large  amounts  of  water  are  involved  in  the  production 
of  these  metals,  actual  consumption  is  relatively  slight,  with  most  of  the  water  recirculated 
time  and  time  again  and  with  losses  to  evaporation  the  primary  reason  for  actual  water 
consumption.  The  comparative  uses  of  water  by  the  various  mineral  industries  in  Nevada  in 
1962  are  shown  in  Table  1  1. 

An  example  of  recent  water  use  by  moderate  sized  operations  is  provided  by  the  Silver 
King  Mines  in  White  Pine  County  in  Eastern  Nevada  where,  in  1962,  a  combined 
lead-zinc-silver-copper  ore  was  being  produced  on  a  moderate  scale  from  both  open  pit  and 
underground  operations.  The  producer  employed  a  selective  froth  flotation  concentrator 
which  yielded  both  a  silver-lead  concentrate  and  a  copper-zinc  concentrate.  New  water  for 
the  mining  operations  was  obtained  from  springs  in  the,  immediate  mine  area.  About  800 
gallons  per  day  were  used  for  dust  control  in  the  open  pit  and  in  drilling  operations  both  in 
the  pit  and  underground.  An  additional  1,650  gallons  a  day  were  pumped  from  the 
underground  mine  and  allowed  to  discharge  as  waste  at  the  surface.  Water  from  nearby  hot 
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springs  was  pumped  approximately  one-quarter  of  a  mile  to  the  concentrator  plant.  The 
beneficiation  plant  in  general  requires  a  total  flow  of  approximately  1 50  gallons  per  minute 
oi  water.  Of  this,  about  25  gallons  per  minute  were  lost  by  evaporation.  The  remaining 
nearly  125  gallons  per  minute  were  returned  to  the  environment  through  seepage.  A 
negligible  amount  ot  water  was  used  for  domestic  purposes  in  the  mine  office  and  plant. 
Most  of  the  evaporation  loss  (96  percent)  occurred  from  the  tailings  pond,  which  covered 
about  five  acres.  Only  one  gallon  per  minute  was  lost  through  evaporation  during  the  actual 
concentration  process  using  the  differential  floation  of  the  ore  minerals.  This  small 

proportion  of  total  usage  is  typical  of  many  base  metal  sulfide  mining  and  beneficiating 
operations. 

Similar  conditions,  although  on  a  much  grander  scale,  are  found  throughout  most  of  the 
nation’s  copper  industry.  At  Yerington,  in  Lyon  County,  Nevada,  the  Anaconda  Company 
has  an  open  pit  copper  mine  producing  both  oxide  and  sulfide  ores,  a  concentrator  using 
froth  flotation  methods,  a  sulfuric  acid  plant,  a  leaching  operation,  and  a  precipitation 
operation  producing  cement  copper  from  leach  solutions.  The  operation  also  involves  a 
townsite  with  a  population  of  about  1,100  that  is  maintained  by  the  company.  New  water 
for  the  requirements  of  the  entire  mineral  producing  operation  and  associated  activities  is 
obtained  from  seven  wells  in  the  immediate  vicinity  of  the  open  pit  mine,  three  wells  in  a 
valley  near  the  concentrating  plant,  and  one  well  near  the  leaching  plant.  These  14-inch 
diameter  wells  average  600  feet  in  depth,  even  though  a  relatively  high  water  table  exists  in 
the  vicinity  of  the  mine.  This  near-surface  water  table  necessitates  rigid  pumping  control  to 
prevent  flooding  or  excessive  seepage  in  the  open  pit  operation.  The  prevention  of 
flooding  in  the  mine  is  accomplished  by  priority  pumping  from  the  seven  wells  near  the  pit 
itself.  This  pumping  is  done  at  a  rate  considered  sufficient  to  maintain  the  surrounding 
water  table  100  feet  below  the  lowest  point  in  the  pit.  Thus,  just  as  in  early  mining 
operations,  many  of  the  considerations  involved  in  water  utilization  in  the  mineral  industries 

today  are  involved  with  keeping  water  away  from  the  mine  workings  as  well  as  acquiring 
additional  water.  *  6 

The  water  requirements  of  the  operation  at  Yerington  vary  depending  upon  the  stage  of 
processing.  In  the  open  pit,  water  requirements  include  about  40  gallons  per  minute  for 
rilling  and  dust  control.  Of  this,  approximately  25  gallons  per  minute  evaporate  and  are 
lost,  while  the  remaining  1 5  gallons  per  minute  are  allowed  to  drain  to  a  nearby  river.  In  the 
beneficiation  plant,  crushing  and  agglomeration  operations  require  approximately  155 
gallons  per  minute  of  new  water.  Most  of  this  total,  however,  is  subsequently  transferred  to 
the  leaching  operation  and  is  not  allowed  to  discharge  at  all.  The  remainder  of  the  leaching 

ref)uirenients  is  obtained  at  about  145  gallons  per  minute  from  new  water  sources 
and  770  gallons  per  minute  of  waste  water  from  the  sulfuric  acid  plant  operation. 

Evaporation  during  leaching  operations  and  from  the  beneficiation  plant’s  tailings  is 
estimated  at  320  gallons  per  minute.  The  cement  copper  precipitation  plant  has  an  intake  of 
,  gallons  per  minute  of  copper  bearing  solutions  which  are  transferred  from  the  leach 
plant.  Fo  this  is  added  nearly  80  gallons  of  new  water  per  minute.  Evaporation  in  the 
process  is  estimated  at  a  little  more  than  80  gallons  per  minute,  while  two  gallons  per 
minute  are  incorporated  in  the  precipitate  itself  as  entrained  water.  The  total  of  almost  745 
gallons  per  minute  of  spent  leach  solution  is  used  to  sluice  calcines  from  the  sulfuric  acid 
plant  reactor  to  the  calcine  evaporation  area.  Most  of  the  cement  copper  plant  solvent  is 
recycled  at  a  rate  of  almost  2,500  gallons  per  minute.  New  water  requirements  for  the 
operation  s  sulfuric  acid  plant  are  almost  1,000  gallons  per  minute,  and  two  gallons  per 
minute  °f  this  comes  from  the  ore  itself.  Evaporation  losses  are  nearly  180  gallons  per 
minute,  and  about  45  gallons  per  minute  are  lost  from  the  process  through  seepage  to  the 

Lad^plTnT1  AS  mentioned’  about  770  gallons  per  minute  are  discharged  directly  to  the 

•  iFaT  tbe  c°ncentrator>  total  water  intake  is  at  a  rate  of  2,900  gallons  per  minute  This 
includes  both  new  and  recirculated  water.  Of  this,  the  new  water  is  taken  in  at  a  rate  of  900 
ga  Ions  per  minute  and  this  mciudes  160  gallons  per  minute  directly  from  the  main  water 
supply,  50  gallons  per  minute  from  the  ore  itself,  and  690  gallons  per  minute  from  the 
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Table  12 


MONTANA  NONFUEL  MINERAL  INDUSTRY  WATER  USAGE,  1963 


Wafer  usage  (gallons  per  unit 
of  production) 

Total 


Value  of  product  (dollars  per 
1 ,000  gallons  water) 
Total 


Mineral 

Recir- 

require- 

Con- 

Dis- 

Recir- 

require- 

Con- 

Dis- 

Industry 

Unit 

New 

culated 

ments 

sumed 

charged 

New 

culated 

ments 

sumed 

charged 

Metals: 

Aluminum 

Ton*5 

10,577 

5,125 

15,695 

2,177 

8,400 

$45.3 

$93.2 

$30.6 

$220.6 

$57.8 

Copper 

Tonc 

116,488 

128,868 

245,356 

35,636 

80,852 

5.4 

4.1 

2.2 

17.1 

7.6 

Lead 

Tonc 

9,737 

— 

9,737 

1,276 

8,460 

... 

... 

Manganese 

Ton^ 

20,143 

— 

20,143 

1,438 

18,705 

W 

W 

W 

W 

W 

Zinc 

Tonc 

50,630 

12,805 

63,435 

6,614 

44,015 

6.1e 

26.  le 

5.2e 

47.2e 

7.6e 

Metals  Average 

57,600 

46,881 

104,480 

14,296 

43,301 

6.2 

8.7 

3.3 

27.3 

9.2 

Nonmetals: 

Construction 

materials 

Cement3 

r 

Bbl 

57 

— 

100 

40 

17 

60.8 

80.1 

34.2 

86.0 

204.4 

Sand  &  gravel1 

Ton8 

255 

9 

264 

25 

230 

4.8 

116.5 

3.1 

40.4 

4.6 

Chemical  &  other 

materials 

Tong 

860 

2,862 

3,724 

555 

305 

6.6 

1.4 

1.2 

10.1 

18.2 

Nonmetals  Average 

— 

— 

— 

— 

8.2 

5.3 

3.3 

23.4 

14.9 

NA  Not  applicable.  W  Figure  withheld  to  avoid  disclosing  individual  company  data. 

Production  and  water-requirement  data  based  on  plant  capacities. 

^Primary  aluminum. 

Recoverable  content  of  ores 

^Manganiferous  (5  percent  of  more  Mn)  or  manganese  (35  percent  or  more  Mn)  ore  or  concentrate, 
includes  lead. 

^1 962  water-use  and  production  data. 
gTonnage  requiring  water  for  processing. 

Source  of  data:  Alvin  Kaufman  and  Mildred  Keller,  Water  Use  in  the  Mineral  Industries,  U.S.B.M.  I.C.  8285,  U.S.  Bureau  of  Mines,  Washington,  D.C.,  1966. 


?  1  «. 

;  * 

!  * 

■  r 

special  plant  wells.  In  the  concentrator,  water  is  recirculated  at  a  rate  of  2,000  jallons  per 
minu|e,  so  that  more  than  two-thirds  of  the  plant’s  total  water  requirements  come  from 
recirculated  water.  Evaporation  from  the  concentrator  system  totals  570  gallons  per  minute 
including  two  gallons  per  minute  in  the  ore  drying  operation,  three  gallons  per  minute  from 
the  ore  thickeners  (where  again  there  is  a  deliberate  reduction  in  the  water  content  of  the 
ore),  and  over  560  gallons  per  minute  from  the  tailings  pond.  This  tailings  pond  covers 
approximately  130  acres.  An  additional  relatively  minor  amount  of  water  (in  fact,  only  two 
gallons  per  minute)  is  lost  as  moisture  incorporated  in  the  final  concentrate.  Seepage  from 
the  tailings  pond  which  returns  to  the  environment  as  liquid  is  at  a  rate  of  320  gallons  per 
minute.27 

It  should  be  pointed  out  that  water  lost  to  evaporation  is  not  really  lost  as  far  as  the 
total  environment  is  concerned  but  simply  changes  form  and  enters  the  immediate 
atmospheric  environment  rather  than  the  ground  or  surface  water  environment.  Of  course, 
in  the  process  of  the  evaporation-rainfall  cycle  it  eventually  returns  to  the  surface  water  or 
groundwater  environment,  but  usually  at  another  place. 

Throughout  the  copper  industry  the  beneficiation  process  is  the  major  user  of  water, 
with  leaching  operations  being  second.  In  general,  froth  flotation  operations  now  use  three 
times  as  much  water  as  all  leaching  processes  and  more  than  10  times  as  much  water  as 
mining  operations.  Smelting  and  refining  processes  are  relatively  minor  users  of  water, 
normally  using  it  only  for  cooling  and  cleaning  purposes.  In  the  United  States  in  1 954* 
copper  mining  and  beneficiation  activities  used  more  than  82  billion  gallons  of  water.  Of 
this,  more  than  63  billion  gallons  were  used  in  the  West,  mostly  in  Arizona,  Montana,  Utah, 
and  Nevada.  Oi  this  total,  mines  with  adjacent  beneficiating  plants  and  beneficiating  plants 
alone  used  almost  the  entire  amount.  Of  the  total  of  more  than  63  billion  gallons  used  in  the 
West,  however,  only  two  billion  gallons  were  actually  consumed  in  the  copper  production 
process.  The  remainder  were  recirculated  or  discharged  to  the  environment.  Less  than  30 
percent  of  the  water  used  in  copper  production  in  the  West  in  1954  came  from  company 
groundwater  systems,  while  almost  45  percent  came  from  combined  public  water  and 
company  surface  water  systems.  Only  one  percent  came  from  company  owned  surface  water 
systems  and  virtually  all  of  this  was  in  Arizona.  Public  water  systems  supplied  another  10 
percent  of  the  copper  industry’s  water  requirements  in  1954. 

2.  Variations  in  Water  Use  by  the  Mineral  Industries 

The  use  of  water  by  the  mineral  industries  of  the  United  States  has  varied  from  one 
region  ot  the  country  to  another  and,  within  the  Western  states,  from  one  state  to  another. 
In  1963,  according  to  the  United  States  Census  of  Mineral  Industries  for  that  year,  there 
were  almost  2,000  mining  operations  reporting  significant  water  use  in  the  Mountain  States. 
Ol  these,  more  than  130  (6.5  percent)  had  an  annual  use  of  100  million  gallons  or  more! 
Almost  1,600  operations  (80  percent),  however,  used  less  than  one  million  gallons.  Fosrthe 
United  States  as  a  whole,  nearly  15,000  (80  percent)  of  the  almost  19,000  establishments 
reporting  water  use  for  mineral  purposes  used  less  than  one  million  gallons  while  more  than 
1,^00  (6. 5  percent)  used  over  100  million  gallons.  In  the  Pacific  Coast  Region  reported  water 
usage  was  less.  There,  ot  almost  1,300  establishments  reporting  water  use  for  mineral 
processing  purposes,  100  (7.1  percent)  used  100  million  gallons  or  more  in  1963,  while 
more  than  950  (68  percent)  used  less  than  one  million  gallons. 

In  the  Mountain  States  the  greatest  water  usage  has  been  in  New  Mexico.  In  1963  almost 
820  mineral  operations  in  the  state  reported  water  use.  Of  these,  485  (60  percent)  used  less 
than  one  million  gallons,  while  about  40  (5  percent)  used  more  than  100  million  gallons.  In 
relatively  arid  Nevada,  approximately  1 2  percent  of  the  state’s  mineral  producing  operations 
used  100  million  gallons  or  more  of  water  in  1963.  In  rain  drenched  Washington,  on  the 
other  hand,  the  total  ol  such  large  water  consumers  was  less  than  seven  percent  of  all 
mineral  establishments  reporting  water  use.  In  Oregon,  however,  with  a  humid  climate 
similar  to  that  of  Washington,  such  large  water  users  accounted  for  only  about  three  percent 
of  all  minerals  operations  reporting  water  use.  In  other  arid  parts  of  the  West  even  higher 
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Table  13 

WATER  REQUIRED  AND  CONSUMED  IN 
PRODUCING  COPPER  IN  ARIZONA,  I9603 


Total  intake  Consumption 


Gallons  per 
pound  of  copper 

Percent 

Gallons  per 
pound  of  copper 

Percent 

Mining 

l.lb 

1.9 

1.0b 

11.1 

Flotation  concentrating 

56. 0C 

96.2 

7.5C 

83.3 

Smelting 

l.ld 

1.9 

.5d 

5.6 

Total 

58.2 

100.0 

9.0 

100.0 

Leaching 

29.7 

96.4 

15.1 

96.8 

Smelting 

l.ld 

3.6 

.5d 

3.2 

Total 

30.8 

100.0 

15.6 

100.0 

^Excludes  water  required  for  powerplants  and  for  domestic  and  miscellaneous  purposes. 

bBased  on  average  grade  of  ore  mined. 

cBased  on  average  grade  of  feed  at  concentrators. 

dBased  on  Smelter  output. 

Source  of  data:  Alvin  Kaufman  and  Mildred  Keller,  Water  Use  in  the  Mineral  Industries 
U.S.B.M.  I.C.  8285,  U.S.  Bureau  of  Mines,  Washington,  D.C.,  1966. 

percentages  were  obtained  than  in  Nevada.  In  Arizona,  approximately  15  percent  of  all 
minerals  producing  establishments  used  100  million  gallons  or  more  of  water,  while  less  than 
80  percent  used  under  one  million  gallons.28 

Apparently,  the  more  arid  the  climate  the  greater  the  water  use  in  the  production  of 
mineral  commodities,  although  climate  does  not  appear  to  be  the  critical  cause  in  determining 
water  use  tor  minerals  production.  Water  use  in  the  mineral  industries  has  varied  much  more 
according  to  the  type  of  commodity  being  produced.  Of  the  approximately  19,000  mineral 
producing  establishments  reporting  water  use  in  1963,  less  than  1 5,000  used  under  one 
million  gallons  while  more  than  1,200  used  100  million  gallons  or  more.  Of  the  nearly  700 
reported  establishments  in  metal  mining,  a  little  more  than  150  (21  percent)  used  as  much 
as  1 00  million  gallons  or  more.  Of  the  various  types  of  metal  mining,  the  greatest  water  use 
occurred  in  the  production  of  iron  ore.  More  than  one-third  of  the  nation’s  iron  mining 
operations  reporting  water  use  in  1963  used  100  million  gallons  or  more.  There  were  56 
such  operations,  compared  to  60  operations  that  used  less  than  one  million  gallons.  In  the 
processing  of  copper  ores,  about  the  same  percentage  of  operations  used  100  million  gallons 
or  more,  but  nearly  hall  used  less  than  one  million  gallons.  Those  operations  producing  lead 
and  zinc  ores  had  a  similar  pattern  of  water  use.  Of  89  total  lead  and  zinc  properties 
reporting  water  use,  less  than  30  used  100  million  gallons  or  more  in  1963  while  42  used  less 
than  one  million  gallons. 

The  production  of  gold  and  silver  ores  normally  requires  less  water  than  the  production 
of  base  metal  ores.  Of  a  sample  of  74  establishments  producing  gold  and  silver  ores  in  the 
United  States  in  1963,  only  li  (15  percent)  used  100  million  gallons  of  water  or  more, 
while  54  (almost  75  percent)  used  less  than  one  million  gallons.  Among  the  miscellaneous 
metals  (including  mercury,  titanium,  uranium,  vanadium  and  metallic  ores  not  otherwise 
classified,  excepting  tungsten,  manganese,  or  bauxite).  Of  approximately  180  total  reporting 
operations  only  22  (12  percent)  used  100  million  gallons  of  water  or  more  while  nearly  135 
(75  percent)  used  less  than  one  million  gallons.  A  similar  pattern  of  water  usage  was  found 
in  the  production  of  uranium  and  vanadium  ores.  Of  a  total  of  nearly  160  such  operations, 
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Table  14 

WATER  USE  BY  METAL  AND  NONMETAL  MINING  INDUSTRIES,  1954  AND  1958, 
AND  ESTIMATES  FOR  1980  AND  2000  BY  RIVER  BASINS 

[In  millions  of  gallons] 


1.  Colorado  River 

2.  Great  Basin  region 

3.  Missouri  River,  upper 

4.  Pacific  region,  northwest 

5.  Pacific  region,  central 

6.  Pacific  region,  south 

7.  Rio  Grande  and  Pecos 
River,  upper 

Total 


Water  use,  1954a 

Metals 

Non- 

Total 

metals 

19,272 

1,066 

20,338 

25,091 

814 

25,905 

2,873 

18,783 

21,656 

12,500 

NA 

12,500 

NA 

9,599 

9,599 

119 

9,617 

9,736 

2,429 

5,320 

7,749 

62,284 

45,139  107,483 

Water  use,  1958 

Metals 

Non- 

Total 

metals 

16,347 

1,571 

17,918 

10,572 

1,139 

11,711 

3,785 

7,693 

11,478 

13,300 

2,221 

15,521 

4,486 

15,419 

19,905 

12 

6,554 

6,566 

2,546 

2,433 

4,979 

51,048 

37,030 

88,078 

Water  use,  1980 

Metals 

Non- 

Total 

metals 

23,316 

2,306 

25,622 

13,941 

1,549 

15,490 

7,219 

14,656 

21,875 

14,622 

2,380 

17,002 

9,213 

30,845 

40,058 

— 

15,992 

15,992 

3,800 

3,650 

7,450 

72,111 

71,378 

143,489 

Water  use,  2000 

Metals 

Nou- 

Total 

metals 

18,075 

1,788 

19,863 

12,834 

1,426 

14,260 

6,247 

12,683 

18,930 

19,648 

3,198 

22,846 

19,664 

65,831 

85,495 

— 

33,673 

33,673 

5,467 

5,253 

10,720 

81,935 

123,852 

205,787 

aAdapted  from  1954  Census  of  Mineral  Industries. 

Sources  of  data:  Alvin  Kaufman  and  Mildred  Keller,  Water  Use  in  the  Mineral  Industries,  U.S.B.M.  I.C.  8285,  U.S.  Bureau  of  Mines,  Washington,  D.C.,  1966. 


Table  15 


SOURCE  OF  WATER  USED  BY  THE  MINING  INDUSTRY  BY  RIVER  BASINS  IN  1958 

[In  millions  of  gallons] 

Pacific  Rio  Grange 


River 

Colorado 

Great 

Basin 

Missouri 

River, 

Pacific 

Region, 

Region, 

North¬ 

Pacific 

Region, 

and  Peco$> 
River, 

Basin 

River 

Region 

Upper 

Central 

west 

South. 

upper 

Stream 

Metals 

1,138 

1,574 

3,038 

3,792 

11,220 

. m 

66 

Nonmetals 

542 

368 

3,025 

924 

980 

27 

276 

Lake 

Metals 

743 

15 

737 

_ 

2,054 

_ 

292 

Nonmetals 

22 

6 

3,533 

22 

1 

1 

2,025 

Ground 

Metals 

14,464 

8,977 

— 

113 

11 

12 

2,188 

Nonmetals 

982 

556 

952 

3,132 

1,098 

5,223 

132 

Ocean 

Metals 

— 

— 

_ 

555 

_ 

Nonmetals 

— 

— 

9,277 

102 

711 

— 

Other 

Metals 

2 

6 

10 

26 

15 

Nonmetals 

25 

209 

183 

2,064 

40 

592 

— 

Total 

Metals 

16,347 

10,572 

3,785 

4,486 

13,300 

12 

2,546 

Nonmetals 

1,571 

1,139 

7,693 

15,419 

2,221 

6,554 

2,433 

Totals 

17,918 

11,711 

11,478 

19,905 

15,521 

6,566 

4,979 

Source  of  data:  Alvin  Kaufman  and  Mildred  Keller,  Water  Use  in  the  Mineral  Industries, 
U.S.B.M.  I.C.  8285,  U.S.  Bureau  of  Mines,  Washington,  D.C.,  1966. 
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approximately  i  20  (75  percent)  used  less  than  one  million  gallons,  but  less  than  10  percent 
used  more  than  1 00  million  gallons.2  9  * 

Although  the  nature  of  the  product  has  been  an  important  factor  in  water  use,  size  of 
operation  seems  more  important.  In  keeping  with  the  small  firm  characteristics  of  the 
industrial  minerals  industry,  in  1963  there  were  a  great  number  of  such  firms  using  relatively 
small  amounts  of  water.  Of  the  approximately  4,300  nonmetallic  minerals  producing 
operaOons  reporting  water  use  in  1 963,  almost  3,000  (68  percent)  used  less  than  one  million 
gallons  while  only  about  520  (12  percent)  used  100  million  gallons  or  more.  Of  these  large 
water  users,  almost  half  (i.e.,  nearly  260)  were  sand  and  gravel  operations.  Less  than  half  of 
the  total,  however  (i.e.,  only  1,920),  were  sand  and  gravel  operations.  The  production  of 
chemical  and  iertilizer  minerals  generally  required  even  greater  water  use  than  the  processing 
of  sand  and  gravel.  Of  the  sample  of  160  operations  producing  chemical  and  fertilizer 
rpinerals  in  1963,  almost  70  operations  (44  percent)  used  100  million  gallons  of  water  or 
more,  while  less  than  60  (37  percent)  used  less  than  one  million  gallons.  Of  these  the 
greatest  use  of  water  came  in  the  production  of  phosphate  rock,  potash,  sodium  and  borate 
minerals.  Of  the  approximately  75  reporting  mineral  operations  so  classified  40  (53 
percent)  had  a  water  intake  of  100  million  gallons  or  more  while  only  20  (27  percent)  used 

less  than  one  million  gallons.  Most  other  industrial  minerals  operations  used  relatively  small 
amounts  of  water.3  0 

i 

3.  Water  Use  in  Metals  Production 


e  use  of  water  in  the  production  of  nonfuel  minerals  is  much  more  closely  related  to’ 
the  commodity  being  produced,  the  process  being  used,  and  the  size  of  operations  than  to 
geographical  variables.  Of  these,  the  scale  of  production  is  undoubtedly  most  closely  related 
to  volume  oi  water  use.  At  the  copper  production  complex  of  the  Anaconda  Company  at 
Anaconda  and  Butte  Montana,  for  example,  the  water  supply  system  operated  by  the 
company  and  used  to  furnish  water  to  mineral  processing  facilities  located  at  both  Butte  and 
Anaconda  is  a  rather  extensive  system  involving  the  collection,  storage,  transportation 

treatment,  pumping  and  repumping  of  water  obtained  from  springs,  wells,  streams,  lakes’ 
and  underground  mines.  ’ 

i  °nA  ?!  thf  p?ndpal  sources  of  water  for  the  Anaconda-Butte  operations  is  a  lake 
°clfe  4  nno111  eS  fr0m  die  copPer  mmmg  and  beneficiation  operations  at  Butte.  It  covers 
nearly  3,000  acres  and  drains  an  area  of  53  square  miles.  When  full,  this  lake  has  a  capacity 
of  more  than  35  000  acre  feet  of  water  above  the  pump  intake.  During  a  third  of  theyear 

?l*ter  *  re™oved  fro™  the  lake  by  three  pumps  (each  with  a  9,000  gallons  per  minute 
capacity)  which  lift  the  water  into  a  wooden  flume  from  which  it  is  allowed  to  flow  by 
gravity  to  another  nearby  lake.  This  much  smaller  lake  is  in  effect  the  main  storage  vessel  for 
water  for  the  mineral  producing  operations  at  Butte  and  Anaconda.  It  has  a  surface  area  of 

n  nnnF<eS  ^  f”  T3  °f  1 1 1  square  miles*  When  full>  this  lake  stores  more  than 

I3,U00  acre-feet  of  water  above  pump  intake. 

This  smaller  lake  also  feeds  a  creek  from  which  additional  water  is  taken  closer  to  the 
city  of  Anaconda.  About  1 0  miles  downstream  from  the  smaller  lake,  water  is  removed  from 
this  stream  at  a  diversion  dam.  From  there  it  passes  through  settling  ponds  and  a  series  of 
screens  to  remove  debris.  The  water  is  then  treated  with  chlorine  and  ammonia.  From  there' 

it  is  pumped  through  an  eight  mile  long  wood  stave  pipe  to  head  tanks  at  the  metal 
reduction  works  in  Anaconda. 

In  3Clf1iti0r  *°  V1'8  lake  and  stream  water>  three  miles  further  along  the  stream  valley 
^  del,ver  about  two  million  gallons  per  day  to  the  city  of  Anaconda.  These  weHs 
also  Provide  a  supplemental  source  of  water  for  the  advanced  mineral  processing  operations 

there  Water  is  delivered  from  the  wells  to  the  city  and  the  reduction  works  through  a  3  000 
foot  long  steel  pipe  line. 

c,,if At  the  reductlon  works  in  Anaconda,  the  copper  smelter,  an  arsenic  recovery  unit  a 
sulfuric  acid  plant,  and  a  manganese  kiln  require  water  primarily  for  cooling  purposes  The 
manganese  and  zinc  differential  flotation  concentrators  also  require  water  for  processing 
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Fig.  88  -  Schematic  representation  of  the  flow  of  water  at  the  reduction  works  of  the  Anaconda 
Company  at  Anaconda,  Montana.  Substantial  amounts  of  water  are  recirculated  through  various  parts  of 
the  system.  Total  intake  of  new  water  is  27,500  gallons  per  minute. 
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Table  16 


WATER  USE  PER  TON  OF  CRUDE  MATERIAL 
HANDLED,  BY  SELECTED  COMMODITIES,  1962 


Gallons  of  Water  Per  Ton  of  Crude  Material  Handled 


New 

Recirculated3 

Total 

Discharged 

Consumed 

Bituminous  Coal 

102 

445 

547 

84 

18 

Copper  Ores 

485 

560 

1,045 

304 

181 

Gold  Ores 

1,213 

92 

1,305 

1,198 

15 

Iron  Ores 

717 

889 

1,606 

673 

44 

Phosphate  Rock 

1,831 

4,208 

6,039 

1,362 

469 

Potash,  Soda,  Borate 

293 

1,422 

1,715 

177 

116 

Salt 

3,617 

1,101 

4,718 

2,752 

865 

Sand  &  Gravel 

325 

183 

508 

308 

17 

Stone,  Crushed 

83 

26 

109 

77 

6 

aThe  quantity  of  water  recirculated  was  primarily  a  function  of  availability,  and  dependent  on 
process  requirements,  on  the  manner  in  which  the  water  is  used,  on  cooling,  and  on  the 
necessity  of  treating  the  mill  effluent. 


Source  of  data:  Alvin  Kaufman  and  Mildred  Keller,  Water  Use  in  the  Mineral  Industries, 
U.S.B.M.  I.C.  8285,  U.S.  Bureau  of  Mines,  Washington,  D.C.,  1966. 


purposes,  and  of  course,  the  sulfuric  acid  plant  also  requires  water  for  the  creation  of  its 
product.  The  entire  plant  has  a  water  intake  of  27,500  gallons  per  minute,  fed  through  the 
eight-mile  long,  five-foot  diameter  wood-stave  pipeline  to  the  165,000  gallon  head  tank  at 
the  reduction  works.  From  this  head  tank,  15,500  gallons  per  minute  are  diverted  to  the 
reduction  works  in  Anaconda  and  the  remainder  (12,000  gallons  per  minute),  are 
transt erred  on  to  the  beneficiation  plant  and  other  operations  at  Butte. 

At  Anaconda,  approximately  12,250  gallons  per  minute  of  new  water  and  11,400 
gallons  per  minute  of  recirculated  water  are  used  for  cooling  kilns  and  furnaces  and  for 
granulating  slag.  The  manganese  kiln  requires  a  total  of  1,000  gallons  per  minute  of  cooling 
water,  and  the  cooling  of  the  copper  convertor  requires  500  gallons  per  minute.  The  cooling 
ot  the  copper  reverberatory  furnaces  and  the  sluicing  and  granulating  of  slag  are  the  largest 
uses  for  water  at  the  reduction  works.  These  uses  use  a  combined  total  of  12,300  gallons  per 
minute  of  which  3,300  gallons  per  minute  are  new  and  9,000  gallons  per  minute  are 
recirculated  from  the  cooling  water  reservoir.  The  sulfuric  acid  plant  uses  2,100  gallons  per 
minute. 
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About  200  gallons  of  water  per  minute  are  discharged  from  the  operation  by  seepage 
through  the  slag  pile  to  underlying  rocks.  Approximately  2,000  gallons  per  minute 
evaporate  and  are  lost.  Another  2,000  gallons  per  minute  are  transferred  to  the  powerhouse 
for  use  there,  and  8, 1 00  gallons  per  minute  go  to  the  cooling  water  recirculating  reservoir. 
Cooling  water  requirements  in  the  powerhouse  total  7,650  gallons  per  minute.  These  are 
satisfied  by  reusing  1,500  gallons  per  minute  of  water  from  the  recirculation  reservoir  as 
well  as  by  transferring  2,000  gallons  per  minute  from  the  reverberatory  furnace  cooling 
system  and  adding  new  water  at  a  rate  of  4,1.50  gallons  per  minute.  The  cooling  water 
requirements  for  the  manganese  plant  total  2,100  gallons  per  minute,  of  which  900  gallons 
per  minute  come  from  the  recirculation  reservoir  and  1 ,200  gallons  per  minute  are  added  as 
new  water. 

Of  the  23,650  gallons  per  minute  total  cooling  water  requirements  of  the  reduction 
works,  2,125  gallons  per  minute  are  evaporated  by  the  cooling  units  themselves  and  lost. 
About  200  gallons  per  minute  are  lost  through  seepage  and  21,325  gallons  per  minute  are 
recirculated.  From  the  recirculated  water  reservoir  approximately  16  gallons  per  minute  are 
also  lost  through  evaporation,  so  that  11,400  gallons  per  minute  are  actually  recirculated 
while  400  gallons  per  minute  are  used  for  slag  pile  dust  control.  Of  these  it  is  estimated  that 
360  gallons  per  minute  are  lost  through  evaporation  and  40  gallons  per  minute  discharged  to 
the  environment  by  seepage  through  the  slag  pile.  A  remaining  total  of  9,510  gallons  per 
minute  of  used  water  are  discharged  to  the  river  clarification  disposal  area. 

There  are  other  uses  for  water  at  the  company’s  operations  at  Anaconda.  In  domestic 
and  general  plant  area  uses,  about  250  gallons  per  minute  are  used  and  discharged  through 
the  city’s  sewer  system  to  the  disposal  area.  The  company’s  zinc  concentrator  uses  1,600 
gallons  per  minute  of  new  water  and  2,100  gallons  per  minute  of  recirculated  water 
obtained  from  thickeners.  The  water  requirements  of  the  manganese  concentrator  and 
scrubber  total  2,400  gallons  per  minute  of  which  1,000  gallons  per  minute  are  recirculated 
water  while  1 ,400  gallons  per  minute  are  new  water.  The  evaporative  loss  from  both  the 
concentrators  and  scrubbers  is  estimated  at  66  gallons  per  minute.  Part  of  this  is  lost  in  the 
thickeners  and  part  is  lost  through  direct  evaporation  in  the  concentration  process  and 
through  incorporation  as  entrained  moisture  in  the  concentrate  product. 

The  total  water  balance  for  the  reduction  works  at  Anaconda  involves  an  intake  of 
15,500  gallons  per  minute.  Of  this,  almost  one-third  (4,945  gallons)  is  discharged  to  the 
atmospheric  environment  through  evaporation.  Another  625  gallons  per  minute  (four 
percent)  are  discharged  to  the  groundwater  environment  through  seepage,  and  9,930  gallons 
per  minute  (64  percent)  are  returned  to  the  surface  water  environment  by  discharge  to  a 
flowing  stream.  A  total  flow  of  approximately  40,500  gallons  per  minute  is  continually 
recirculated  while  2,000  gallons  per  minute  are  transferred  to  uses  outside  of  the  immediate 
location. 

Intake  ol  new  water  is  primarily  from  two  lakes  and  a  creek  through  a  pipeline,  with 
some  additional  water  being  supplied  through  wells.  Discharge  is  through  evaporation, 
seepage,  and  directly  to  a  flowing  stream  after  clarification  of  the  waste  water  in  a  400-acre 
clarification  pond.  A  diagram  of  the  water  flow  used  at  Anaconda  is  shown  in  Figure  88. 
Ihe  river  clarification  pond  also  receives  approximately  250  gallons  per  minute  from  the 
city  ol  Anaconda’s  sewer  system,  another  1,520  gallons  per  minute  from  the  concentrator 
tailings  disposal  area,  and  9,510  gallons  per  minute  from  the  cooling  water  reservoir.  The 
loss  through  evaporation  from  the  clarification  pond  is  estimated  at  about  1 , 1 00  gallons  per 
minute  while  the  loss  through  seepage  from  the  pond  is  estimated  at  250  gallons  per  minute. 
The  remaining  9,930  gallons  per  minute  are  discharged  directly  into  the  head  waters  of  the 
C'lark  Fork  River. 

The  other  principal  water  user  of  the  Anaconda  operations  in  Montana  is  the  copper 
concentrator  at  Butte.  This  operation  has  a  capacity  for  processing  42,000  tons  per  day  of 
copper  sulfide  ore  and  was  designed  to  require  about  18,000  gallons  per  day  of  new  water 
and  24,000  gallons  per  day  of  reclaimed  water  (i.e.,  1,000  gallons  of  water  per  ton  of  ore 
processed).  For  the  use  of  the  concentrator,  fresh  water  totaling  12,000  gallons  per  minute 
is  obtained  from  the  head  tank  at  the  Anaconda  reduction  works,  being  transported  through 
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Table  17 


! 

yj 

WATER  USE  IN  MINERAL  INDUSTRY  BY 
SELECTED  COMMODITIES  -  1962 


New 

Water,  million  gallons  per  year 
Total 

Recirculated  Used  Discharged 

Consumed 

Gallons 
of  New 
Water/Dollai 
Value  of 
Product 

Anthracite 

16,938 

14,930 

31,868 

15,585 

1,353 

129 

Barite 

4,855 

6,164 

11,019 

4,441 

414 

505 

Clays 

7,118 

1,639 

8,757 

6,282 

836 

39 

Copper  Ores 

81,035 

93,590 

174,625 

50,707 

30,328 

99 

Gold 

54,566 

4,155 

58,721 

53,921 

645 

158 

Iron  Ores 

112,575 

139,540 

252,1  15 

105,672 

6,903 

183 

Lead  &  Zinc 

Ores 

22,885 

1,865 

24,750 

21,350 

1,535 

144 

Lignite 

18 

18 

36 

8 

10 

181 

Phosphate  Rock 

117,167 

269,342 

386,509 

87,186 

29,981 

876 

Potash,  Soda  & 

Borate 

7,325 

35,555 

42,880 

4,434 

2,891 

42 

Sands  &  Gravel 

217,601 

122,732 

340,333 

206,236 

11,365 

283 

Sulfur 

17,604 

161 

17,765 

12,956 

4,648 

169 

Undistributed3 

25,201 

27,791 

52,992 

22,971. 

2,230 

102 

Uranium,  Vanadium 
and  Radium  Ores 

7,243 

1,039 

8,282 

4,201 

3,042 

54 

Undistnbuted  includes  aluminum  ores,  ferroalloy  ores,  feldspar,  flourspar,  gypsum,  magnesite  and 
bollicite,  manganese  ores,  mercury  ores,  mica,  natural  abrasives  (except  sand,  pumice  and  pumicite), 
pyropnyllite,  silver  ores,  soapstone,  talc,  titanium  ores,  tungsten  ores,  and  miscellaneous  nonmetals. 


Source  of  data:  Alvin  Kaufman  and  Mildred  Keller,  Water  Use  in  the  Mineral  Industries,  U.S.B.M.  I.C. 
8285,  U.S.  Bureau  of  Mines,  Washington,  D.C.,  1966. 


654 


a  23-mile-long,  three-foot  diameter  pipe.  The  water  flows  by  gravity  for  about  two-thirds  of 
this  distance  discharging  into  a  sump  between  Butte  and  Anaconda.  From  the  sump,  three 
pumps  force  the  water  the  remaining  distance  to  the  concentrator  where  a  four  million 
gallon  concrete-lined,  fresh  water  reservoir  receives  it.  From  the  fresh  water  reservoir  seven 
pumps  lift  almost  1 2,000  gallons  per  minute  to  a  50,000  gallon  head  tank  with  overflow 
going  back  to  the  reservoir. 

The  actual  water  requirements  of  the  concentrator  operation  total  almost  30,000  gallons 
per  minute  of  which  nearly  12,000  per  minute  are  obtained  from  Anaconda.  A  relatively 
minor  amount  (75  gallons  per  minute)  is  transferred  from  the  crushers  at  the  mine  and 
nearly  10,000  gallons  per  minute  are  recirculated  from  tailings  thickeners.  Another  almost 
8,000  gallons  per  minute  are  recirculated  from  the  tailings  disposal  pond.  Although  all 
tailings  Irom  the  concentrator  are  thickened  (i.e.,  have  their  water  content  reduced)  before 
going  to  the  storage  area,  the  tailing  slimes  go  directly  to  large  (100  yards  in  diameter) 
thickeners,  while  other  tailings  go  through  cyclones  and  smaller  thickeners  before  going  to 
the  tailings  storage  area. 

Most  fresh  water  for  the  Butte  concentrator  is  injected  into  the  system  by  being  added 
to  the  feed  that  goes  into  the  tailing  thickeners,  near  the  end  of  the  beneficiation  process. 
The  reason  tor  this  is  to  eliminate  the  bicarbonate  ions  found  as  harmful  impurities  in  the 
intake  water  through  the  precipitation  of  calcium  carbonate  on  the  solid  particles  in  the 
tailings  before  recirculation.  This  thereby  forms  as  a  means  of  chemical  treatment  of  the 
intake  water.  The  thickeners,  with  new  water  added,  then  overflow  to  a  three  million  gallon 
reclaimed  water  reservoir.  Of  the  19,900  gallons  per  minute  that  go  to  the  tailings  pond, 
approximately  4,000  gallons  per  minute  (20  percent)  are  lost  through  evaporation  while 
7,900  gallons  per  minute  (40  percent)  are  retained  as  storage  or  seep  into  the  ground.  The 
remaining  8,000  gallons  per  minute  are  recirculated  from  the  tailings  dam  to  the 
concentrator  s  reclaiming  water  reservoir.  The  total  reservoir  storage  capacity  is  more  than 
10  million  gallons  and  this  can  provide  water  for  about  30  hours  of  operation  for  the 

concentrator.  From  the  reclaimed  water  reservoir,  pumps  take  water  to  a  100,000  gallon 
head  tank. 

Total  losses  and  evaporation  in  the  concentrator  system  total  a  little  more  than  4,000 
gallons  per  minute.  Part  of  this  loss  is  through  evaporation  in  the  thickeners,  storage 
reservoirs  and  the  tailings  pond,  while  an  additional  amount  is  lost  in  the  concentrator  itself 
by  direct  process  evaporation  and  by  incorporation  as  entrained  moisture  in  the  copper 
concentrates. 

Relatively  small  users  of  water  at  Butte  are  the  mining  operations.  The  City  of  Butte 
Water  Department  furnishes  the  Anaconda  Company  with  approximately  2,200  gallons  per 
minute  ot  fresh  water  for  cooling,  dust  control,  drilling,  and  miscellaneous  uses  in  both  the 
open  pit  and  underground  mines  at  Butte.  This  amount  and  an  additional  .2,300  gallons  per 
minute  ol  mine  water  are  centrally  collected  in  a  4.5  million  gallon  sump  located  between 
two  levels  of  one  of  the  underground  mines  where  there  is  a  central  pumping  station. 

Because  much  of  the  water  that  is  collected  from  the  underground  mining  operations  in 
Butte  Hill  contains  copper  sulphate  and  other  soluble  copper  minerals,  it  is  pumped  to  the 
surlace  where  it  is  sent  to  a  central  precipitation  plant  for  the  recovery  of  copper.  All  mine 
water  is  pumped  or  Hows  to  a  central  pumping  plant  in  one  of  the  underground  mines. 
Upon  reaching  the  surface,  approximately  5,500  gallons  per  minute  of  mine  water  are 
trii,lsPorted  by  °Pen  flume  to  the  precipitating  plant  and  surface  leaching  areas.  Of  the 
, ’M)0  gallons  per  minute  pumped  from  the  mines,  about  200  gallons  per  minute  are  routed 
to  the  surface  leaching  areas,  and  the  remainder  go  directly  to  the  precipitation  plant. 

Ol  the  total,  of  300  gallons  per  minute  sent  to  the  leach  dumps,  approximately  60 
gallons  per  minute  are  lost  through  evaporation,  while  40  gallons  per  minute  seep  into  the 
underlying  surface  material.  Approximately  200  gallons  per  minute  (which  contain  more 
than  a  gram  ot  copper  per  liter)  are  returned  to  a  wooden  flume  for  distribution  to  the 
precipitating  plant.  The  total  amount  of  water  coming  from  the  pumping  plant  and  the 
surface  leaching  areas  to  the  copper  precipitation  plant  is  about  5,500  gallons  per  minute. 

Ihe  copper  is  precipitated  from  this  water  in  wooden  tanks  by  thin  sheets  of  scrap  iron 
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or  shredded  tin  cans.  The  scrap  metal  in  the  launders  must  be  intermittently  washed  with  a 
jet  of  water.  This  washing  requires  about  450  gallons  per  minute  and  is  used  to  flush  the 
precipitated  copper  into  the  settling  tanks.  From  the  launders,  nearly  5,500  gallons  per 
minute  of  water  (with  over  93  percent  of  the  copper  removed)  are  discharged  into  three 
colloidal  settling  tanks  for  the  gathering  of  colloidal  precipitated  copper  that  is  too  light  to 
settle  in  the  launders. 

The  overflow  of  almost  5,500  gallons  per  minute  from  the  final  settling  tanks  of  the 
precipitation  plant  is  routed  to  a  retention  pond.  A  portion  of  the  water  from  this  pond  is 
pumped  either  to  the  underground  mines  again  (at  a  rate  of  1,000  gallons  per  minute)  or 
back  to  the  surface  leaching  areas  (at  a  rate  of  100  gallons  per  minute)  for  further  copper 
recovery.  The  balance  of  the  water  (about  4,400  gallons  per  minute)  is  discharged  into  the 
head  waters  of  a  nearby  creek  and  is  used  there  to  treat  the  sewage  produced  by  the  city  of 
Butte  before  final  treatment  24  miles  downstream  in  the  river  clarification  area  near  the  city 
of  Anaconda. 

In  order  to  neutralize  the  moderately  acidic  water  that  is  discharged  from  the 
precipitation  plant,  lime  is  added  to  the  discharge  creek  through  a  lime  feed  ditch  near  the 
town  of  Anaconda.  Although  the  treatment  with  lime  makes  the  discharge  water  slightly 
alkaline,  at  the  river  clarification  pond  at  Anaconda  and  before  discharge  into  the  Clark 
Fork  River,  the  alkalinity  is  lowered  to  neutral.  Water  quality  sampling  stations  located  at 
several  points  along  the  surface  water  roots  and  chemical  quality  samples  taken  at  these 
points  are  analyzed  continually  to  maintain  surface  water  quality. 

Other  copper  producing  operations  in  the  Western  United  States  have  similar  water  using 
systems  and  requirements.  At  the  operation  of  the  Miami  Copper  Company  Division  of  the 
Tennessee  Corporation  at  Miami,  Arizona,  water  is  used  extensively  for  in-place  leaching  of 
ground  previously  broken  by  a  block  caving  operation.  Leaching  solution  at  Miami  is 
distributed  over  the  surface  of  the  previously  caved  area  to  holes  that  have  been  drilled 
down  through  the  leach  material.  In  1963  new  water  requirements  for  the  leaching 
operation  totalled  350  gallons  per  minute.  Of  this,  250  gallons  per  minute  came  from  an 
inactive  underground  mine  at  nearby  Globe,  while  100  gallons  per  minute  were  obtained 
trom  groundwater  supplies  in  the  leaching  area  itself.  This  new  water  intake  was  required  to 
replace  approximately  350  gallons  per  minute  lost  through  evaporation.  Leach  solvent  at 
Miami  is  recycled  at  about  1,900  gallons  per  minute,  essentially  2,000  gallons  per  minute 
minus  the  100  gallons  per  minute  of  groundwater.3  1 


The  operation  is  in  an  arid  area  where  water  is  scarce,  but  even  if  a  large  supply  of 
low-cost,  good-quality  water  were  available,  it  is  most  likely  that  the  1,900  gallons  per 
minute  would  still  be  recycled  for  other  economic  reasons,  since  this  liquid  contains  a  large 
amount  oi  recoverable  copper.  The  recycled  leach  solution  also  contains  ferric  sulphate 
which  aids  in  the  dissolving  of  the  sulfide  minerals  in  the  copper  leach  material.  Sulfuric 
acid,  which  also  helps  dissolve  the  copper  oxide  minerals  in  the  ground,  is  also  contained  in 
the  leach  solution.  Nevertheless,  approximately  200  gallons  per  minute  are  discharged  from 
the  leach  cycling  system  to  a  disposal  pond,  primarily  to  eliminate  excess  iron  salts. 

The  new  water  obtained  from  the  nearly  underground  mine  is  of  good  quality  and  two 
gallons  per  minute  of  this  supply  are  used  for  domestic  purposes  at  the  Miami  mine.  About 
69  gallons  per  minute  go  to  domestic  uses  in  the  nearby  town  site  owned  by  the  company. 
An  additional  five  gallons  per  minute  for  domestic  uses  are  obtained  from  a  nearby  well  All 
domestic  water  is  chlorinated. 

In  1963,  the  new  water  from  the  underground  mine  at  Globe  cost  approximately  19 
cents  per  thousand  gallons.  This  may  be  compared  with  a  cost  of  $  1.00  per  thousand  gallons 
paid  by  the  Magma  Copper  Company  for  water  of  acceptable  quality  at  nearby  Superior, 
Arizona.  In  one  instance  (at  Miami),  the  water  is  obtained  from  an  old  underground  mine 
and  is  produced  by  the  mining  company  itself.  In  the  other  instance  (at  Superior),  the  water 
is  purchased  from  a  private  water  company.3  2 

The  Miami  Copper  Company  has  another  leaching  operation  in  its  Castle  Dome  unit 
about  five  miles  west  of  its  underground  leaching  operation.  At  Castle  Dome  the  subject  of 
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F  g.  89  -  See  a:>c  representation  of  the  flow  of  water  at  the  in-situ  leaching  operations  of  the  Miami 
Cccoe'  Company  a:  Miami,  Arizona.  Typica<  of  leaching  and  other  hydrometallurgical  processes,  large 
•■z  ^^-es  of  water  are  continuously  recirculated  through  the  system  and  new  water  requirements  are 
re  at  re  /  small.  Total  intake  is  only  426 gallons  per  minute . 
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^  50  ■  r/je  Casf/<?  Dome  leaching  operation  of  the  Miami  Copper  Company  in  Central  Arbnn. «  2s , 
operation,  excess  surface  runoff  is  used  in  combination  with  well  water  to  leach  old  mine  waste  dumns  Tha 
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the  leaching  is  the  waste  dump  left  from  a  former  open  pit  mining  operation  At  thk 
property  run-off  water  is  collected  in  two  reservoirs.  This  source  supplies  147  gallons  ner 

“  fsoVot?  leach,ra*er  reqrrnts- Another  60  ^ LfSSS 

how.  5?  Ioot,deeP  well>  three  mJes  from  the  operation.  The  total  intake  of  new  water 

owratSn  tteelf  Th?°nl  *  6  aiaount. avaiiable  rather  than  the  requirements  of  the  leaching 
S,  ",f  ;Th  lume  of  Production  at  Castle  Dome  in  fact  is  adjusted  to  the  water 
upply,  rather  than  conversely  as  is  the  case  at  most  mining  operations 

AnJn„aH  er  "T*  havecsimilar  Problems,  but  nonnally  on  a  much  smaller  scale  than  either 
Anaconda  or  Miami,  t-or  example,  at  the  Flux  lead-zinc  mine  and  the  Trench  flotation 

small  Wa  e0r’fo?  S  *?"the“'  °f  TuCSOn>  Am0na’  water  requirements  are  relative”" 

small.  Water  for  drilling  and  dust  control  in  the  mine  is  taken  from  the  mine  itself  This 

requirement  totals  two  gallons  per  minute  and  it  is  considered  completely  lost  through 

evaporation,  although  some  water  probably  does  seep  back  into  the  mine  sump  and  is  thus 

ecirculated.  No  control  is  kept  on  this  water,  however.  An  additional  eight  gallons  per 

minute  are  pumped  from  the  mme  simply  for  mine  drainage  purposes,  and  this  water  is 
discharged  directly  to  a  nearby  stream. 

New  water  requirements  for  the  concentrator  (which  has  a  capacity  of  100  tons  Der  dav 

si  e0T)hearcon°cbtaine,d  fr°m  an  m3CtlVe  mi"e  i0Cated  aPProximatefy  one  mile  from  the  mill 
site.  The  concentrator  usage  consists  of  about  14  gallons  per  minute  of  new  water  and  14 

«aporaflon  Water  .A  ,otal  of  six  S^ns  minute  are  lost  through 

evaporation  from  both  the  concentrator  and  the  tailings  pond,  and  eight  gallons  per  minute 
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Fig.  91  -  Schematic  representation  of  the  water  flow  in  a  typical  small  metallic  mining  and  milling 
operation  in  the  Southwest.  The  mine  system  depicted  at  left  is  completely  independent  of  the 
beneficiation  plant  system  at  right  which  is  located  some  distance  from  the  mine.  Where  they  are  adjacent, 
mine  water  usually  supplies  all  new  water  requirements  for  both.  Total  concentrator  intake  is  only  14 
gallons  per  minute. 
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are  discharged  to  groundwater  as  seepage  from  the  tailings  pond.  Domestic  use  in  the  five 
company-owned  houses  at  the  property  and  the  changeroom  amount  to  only  500  gallons 
per  day,  less  than  a  third  of  a  gallon  per  minute.  The  water  balance  of  the  system  shown  in 
Figure  91  involves  about  24  gallons  of  water  per  minute  of  total  intake,  of  which  loss 
through  evaporation  amounts  to  eight  gallons  per  minute,  discharge  to  the  groundwater 
environment  through  seepage  takes  another  eight  gallons  per  minute,  and  discharge  to  the 
surface  water  environment  through  a  stream  involves  the  remaining  eight  gallons  per  minute. 
A  total  of  14  gallons  per  minute  are  steadily  recirculated.33 

Water  can  be  a  problem,  however,  even  for  small  mines,  when  it  is  particularly  scarce.  At 
the  Orphan  Mine  (operated  in  1963  by  Western  Gold  and  Uranium,  Inc.),  on  the  rim  of  the 
Grand  Canyon,  lack  of  water  has  been  a  particularly  severe  problem.  Like  most  other 
uranium  mines,  however,  the  water  requirements  of  the  mining  operation  itself  are  relatively 
small.  Because  of  the  scarcity  of  water  at  the  rim  of  the  Grand  Canyon,  water  was  hauled 
for  mine  requirements  from  Williams,  a  town  approximately  60  miles  south  of  the  mine. 
The  underground  mining  operations  required  four  gallons  per  minute  of  new  water  for 
drilling  and  dust  control.  The  intermittent  recirculation  of  drilling  water  averaged  about  one 
gallon  per  minute,  while  three  gallons  per  minute  were  lost  through  evaporation  and 
underground  seepage.  Domestic  uses,  primarily  in  company  housing  at  the  mine  site, 
required  an  average  of  seven  gallons  per  minute.  Of  this,  four  gallons  per  minute  were 
discharged  into  the  groundwater  environment  by  seepage,  while  three  gallons  per  minute 
were  lost  by  evaporation.  All  new  water  was  chlorinated  before  use,  even  that  used  in  the 
mine  for  drilling  purposes.  The  difficulty  in  obtaining  water  was  reflected  in  its  high  cost, 
which  was  approximately  $10  per  thousand  gallons.  This  was  10  times  more  than  at 
Superior,  Arizona,  and  50  times  as  high  as  at  Miami.  The  water  balance  for  the  system 
required  a  total  intake  of  1 1  gallons  per  minute,  of  which  six  gallons  per  minute  were  lost 
through  evaporation,  one  gallon  per  minute  was  recirculated,  and  five  gallons  per  minute 
were  redischarged  to  the  groundwater  environment  through  seepage. 

Uranium  mines  and  mills  in  New  Mexico  have  been  far  heavier  users  of  water  than  those 
in  Arizona.  The  mines  themselves  use  relatively  small  amounts  of  water,  however,  compared 
to  the  processing  plants.  In  fact,  a  number  of  wet  mines,  particularly  in  the  Grants  district, 
provide  a  ready  supply  of  water  for  the  processing  plants  in  the  immediate  area.  Near 
Grants,  New  Mexico,  the  Anaconda  Company  has  a  processing  plant  for  the  treatment  of 
uranium  ore  using  an  acid  leach  method  involving  sulfuric  acid.  In  1963,  the  plant  was 
processing  about  1 ,450  tons  per  day  of  ore.  To  meet  the  water  requirements  of  the 
operation,  four  wells  in  the  immediate  plant  areas  provided  665  gallons  per  minute  of  new 
water.  The  water  content  of  the  ore  itself  provided  an  additional  20  gallons  per  minute. 
Most  of  the  water  used  in  the  acid  leach  process  was  pumped  from  two  comparatively 
low-quality  wells,  to  an  elevated  100,000  gallon  storage  tank.  The  two  other  wells  provided 
130  gallons  per  minute  of  a  higher-quality  water  which  was  used  essentially  for  domestic 
purposes. 

The  intake  for  the  processing  plant  itself  totalled  554  gallons  per  minute  of  water.  This 
included  500  gallons  per  minute  from  the  storage  tank,  20  gallons  per  minute  contained  as 
moisture  in  the  ore  itself,  14  gallons  per  minute  transferred  from  the  crushing  plant,  and  an 
additional  20  gallons  per  minute  of  the  higher-quality  water  obtained  from  the  other  two 
wells.  Two  gallons  per  minute  of  the  higher-quality  water  were  also  used  as  feed  for  the 
boiler  which  supplied  steam  for  drying  the  yellow  cake  output  of  the  processing  plant. 
About  1 5  gallons  per  minute  of  low-quality  water  were  used  in  an  unrecirculating  cooling 
system  for  the  compressors. 

Waste  water  from  the  processing  plant  was  discharged  to  a  tailings  pond  covering  50 
acres.  The  overflow  of  approximately  250  gallons  per  minute  from  this  tailings  pond  was 
pumped  to  a  disposal  well,  which  was  cased  down  through  a  portable  water  aquifer,  thus 
permitting  the  discharge  of  waste  water  into  a  nonportable  water  aquifer  at  a  depth  of  1 ,400 
feet.  Domestic  water  requirements  at  the  operation  were  comparatively  large  for  the  town 
site  of  approximately  1 00  company-owned  hpmes.  Water  treatment  was  limited  to  domestic 
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Fig.  92  •  Schematic  representation  of  the  water  flow  in  a  small  uranium  mine  in  the  Southwest.  An 
absence  of  groundwater  makes  the  importation  of  high  cost  water  from  a  distant  municipality  necessary. 
Most  mines  in  the  West,  however,  are  able  to  generate  enough  water  in  excavation  for  their  own  uses  and 
provide  a  surplus.  Total  water  intake  at  this  operation  is  1 1  gallons  per  minute. 
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water  with  chlorine  used  to  supress  bacteria  and  a  ployphosphate  used  to  inhibit  corrosion 
and  scaling.  The  treatment  cost  for  the  domestic  water  was  considered  negligible.  The  cost 
of  all  new  water  for  power,  maintenance,  and  processing,  as  well  as  for  domestic  uses,  was 
estimated  at  six  cents  per  thousand  gallons,  certainly  far  less  than  the  $10  per  thousand 
gallons  required  at  the  Orphan  Mine  at  Grand  Canyon. 

Another  mill  operated  by  the  Homestake-Sapiri  Partners  seven  miles  north  of  Grants, 
New  Mexico,  processed  2,500  tons  per  day  of  uranium  ore  using  a  carbonate  leach  method 
rather  than  the  sulfuric  leach  process  used  by  Anaconda.  The  primary  source  of  water 
supply  for  this  plant  was  from  wells  located  in  the  immediate  plant  area.  The  two  wells  used 
supplied  water  at  a  rate  of  325  gallons  per  minute,  but  water  from  one  was  of  considerably 
better  quality  than  from  the  other.  The  better-quality  water  was  used  about  85  percent  of 
the  time.  The  new  water  intake  required  by  the  Homestake-Sapin  processing  plant  totalled 
150  gallons  per  minute  including  125  gallons  per  minute  of  direct  make-up  water  and  25 
gallons  per  minute  contained  as  moisture  in  the  incoming  ore  itself.  In  the  process, 
however,  the  wet  ore  was  partially  dried  to  facilitate  handling,  and  this  required  use  of 
about  25  additional  gallons  per  minute  of  new  water  for  dust  control  purposes  in  the  drying 
operation.  Furthermore,  the  boilers  supplying  the  steam  for  the  closed  circuit  heating  unit 
required  another  35  gallons  per  minute  of  new  water. 

For  tailings  disposal  purposes  1 00  gallons  per  minute  of  new  water  were  added  to  the 
1,015  gallons  per  minute  of  normal  plant  effluent.  The  tailings  pond  actually  received  a 
total  of  1 ,1 80  gallons  per  minute,  including  an  added  45  gallons  per  minute  transferred  from 
a  septic  tank  at  the  plant.  The  965  gallons  per  minute  of  water  recycled  from  the  tailings 
disposal  pond  to  the  processing  plant  were  returned  for  metallurgical  reasons  rather  than 
reasons  of  water  economy,  because  of  the  high  uranium  and  sodium  ion  content  of  the 

recirculated  water.  Recirculation  was  also  used  to  prevent  contamination  of  groundwater 
with  these  ions. 

Evaporation  losses  from  the  tailings  pond  totalled  about  215  gallons  per  minute 
including  100  gallons  per  minute  of  immediate  evaporation  and  115  gallons  per  minute 
through  the  eventual  evaporation  of  moisture  accumulated  in  the  tailings.  For  domestic  uses 
and  miscellaneous  nonprocessing  requirements  within  the  operation,  the  total  amount  of 
water  used  was  about  20  gallons  per  minute.  Of  this,  three  gallons  per  minute  were  lost 
through  evaporation  and  the  remaining  17  were  discharged  to  septic  tanks.34 

4.  Water  Use  in  Industrial  Minerals  Production 


The  production  of  nonmetallic  minerals  has  also  been  a  significant  user  of  water  in  the 
Western  United  States.  The  one  industrial  mineral  consistently  requiring  the  greatest  amount 
o  water  in  its  production  is  phosphate  rock.  Water  use  is  heaviest  in  phosphate  processing 
where  refining  for  the  extraction  of  elemental  phosphorous  is  involved.  Elemental 
phosphorous  ignites  spontaneously  when  brought  into  contact  with  air  and  therefore  it  is 
normally  stored,  handled,  and  shipped  under  a  protective  layer  of  water.  Phosphorous  is 
essentially  insoluble  in  water. 


At  the  Victor  Chemical  Works  operated  by  the  Stauffer  Chemical  Company  in  Montana 
the  elemental  phosphorous  plant  is  located  on  a  centrally  located  640  acre  site  and  processes 
phosphate  rock  hauled  from  several  company  mines  nearby.  Water  is  used  in  the  plant  for 
washing,  product  storage,  waste  gas  treatment,  and  cooling.  The  storage  capacity  of  the 

sumps,  tanks,  and  lines  used  to  transport  the  elemental  phosphorous  itself  approximates  1  4 
million  gallons. 

Water  requirements  lor  the  elemental  phosphorous  operation  are  obtained  from  three 
wells,  each  about  180  feet  deep.  Water  from  these  wells  is  pumped  to  a  150,000  gallon 
storage  tank  used  to  maintain  a  steady  pressure  on  the  required  flow  of  655  gallons  per 
mmute  oi  new  water  needed  by  the  plant.  Total  plant  requirements  for  the  cooling  of  kilns 
furnaces  and  condensers,  and  for  the  storing  of  the  elemental  phosphorous  product’ 
amount  to  1  800  gallons  per  minute.  This  total  ihcludes  300  gallons  per  minute  of  new 
water  and  1 ,500  gallons  per  minute  of  recirculated  water  which  are  passed  through  a  cooling 
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tower.  A  boiler  feed  of  40  gallons  per  minute  replaces  a  boiler  loss  of  1 5  gallons  per  minute 
plus  the  injected  steam  evaporation  losses  of  25  gallons  per  minute.  The  new  water 
requirements  oi  the  powerhouse  for  cooling  purposes  amount  to  300  gallons  per  minute. 
This  water  is  not  recirculated  as  such  but  is  discharged  to  other  plant  uses.  About  35  gallons 
per  minute  go  to  septic  tanks  and  40  gallons  per  minute  go  to  a  sump  for  subsequent 
distribution  to  the  clarification  system.  The  remaining  225  gallons  per  minute  are  discharged 
to  the  surface  water  environment  through  a  nearby  stream.  Domestic  water  intake  at  the 
plant  site  totals  about  1 5  gallons  per  minute  which  is  eventually  discharged  to  septic  tanks. 

A  separate  water  system  is  maintained  at  the  Victor  Chemical  Works  for  the  washing 
of  the  phosphate  rock.  The  water  requirements  for  the  washing  operation  are  obtained  from 
three  wells  where  submersible  pumps  lift  water  to  a  20,000  gallon  head  tank.  From  this  tank 
740  gallons  of  water  per  minute  are  distributed  to  the  washing  and  gas  scrubber  operation  to 
separate  impurities  from  the  run-of-mine  phosphaie  rock,  and  also  to  treat  discharge  gases 
from  the  kilns  in  the  elemental  phosphorous  operation.  Total  water  requirements  for 
washing  total  800  gallons  per  minute.  Of  this,  new  water  is  added  at  600  gallons  per  minute 
and  200  gallons  per  minute  are  recirculated  from  the  dewatering  units.  The  discharge  from 
the  dewatering  units  is  pumped  at  a  rate  of  530  gallons  per  minute  to  a  tailings  pond. 

One  of  the  major  uses  ol  water  in  the  entire  operation  is  the  treating  of  waste  gases  to 
prevent  atmospheric  pollution.  Gases  from  the  kilns  used  in  the  elemental  phosphorous 
operation  are  passed  through  a  waste  gas  collection  system  which  removes  fluorides.  The 
water  used  in  treating  the  waste  gases  is  clarified  and  returned  to  the  waste  gas  treatment 
system  in  a  closed  cycle  to  prevent  water  pollution  as  well  as  air  pollution.  A  total  of  1 ,540 
gallons  per  minute  are  used  in  two  scrubber  towers  to  remove  hydrogen  fluoride  from  the 
waste  gases.  The  new  water  intake  for  this  operation  totals  140  gallons  per  minute,  while 
1,400  gallons  per  minute  are  recirculated  from  the  dewatering  units.  The  discharge  from  the 
dewatering  units  is  pumped  at  a  rate  of  110  gallons  per  minute  to  a  tailings  pond  for 
discharge.  This  tailings  pond,  which  covers  200  acres,  thus  receives  530  gallons  per  minute 
from  the  washing  plant,  1 00  gallons  per  minute  from  the  waste  gas  scrubbers,  and  75  gallons 
per  minute  from  the  elemental  phosphorous  operation’s  slag  pile.  Water  is  lost  from  the 
pond  through  evaporation  at  a  rate  of  65  gallons  per  minute  while  50  gallons  per  minute  are 
allowed  to  discharge  to  the  ground  water  environment  through  seepage  into  the  underlying 
alluvium. 

The  three  underground  mine  operations  nearby,  which  supply  the  raw  phosphate  rock 
to  the  processing  operation,  use  approximately  50  gallons  per  minute  of  water  produced  by 
the  mines  themselves.  The  10  gallons  per  minute  discharged  from  the  mine  changehouse  are 
sent  to  septic  tanks,  while  40  gallons  per  minute  are  used  in  drilling  and  dust  control  in  the 
mines.  This  water  is  eventually  incorporated  as  entrained  moisture  in  the  phosphate  rock 
output  sent  to  the  processing  plant. 

The  total  water  balance  for  the  processing  plant,  involving  both  washing  and  elemental 
phosphorous  operations,  includes  1,445  gallons  per  minute  of  water  intake  offset  by  1,095 
gallons  per  minute  lost  through  evaporation,  and  125  gallons  per  minute  discharged  to  the 
ground  water  environment  through  seepage.  Another  225  gallons  per  minute  are  discharged 
to  the  surface  water  environment  through  a  nearby  stream.  A  total  of  3,550  gallons  per 
minute  are  recirculated.3  5 

The  production  oi  crude  potash,  unlike  the  production  of  phosphates,  is  a  relatively 
light  user  of  water  in  the  Western  United  States.  At  the  potash  mining  and  processing 
operations  oi  the  United  States  Borax  and  Chemical  Corporation  near  Carlsbad,  New 
Mexico,  tor  example,  a  6,000  tons-per-day  refinery  processes  material  from  a  nearby 
underground  mine.  Water  needs  for  the  mine  and  plant  are  obtained  from  two  wells  in  the 
immediate  plant  area.  These  wells,  each  about  350  feet  deep,  provide  water  for  pumping  to 
three  storage  tanks  having  a  combined  capacity  of  100,000  gallons.  The  mine  itself  requires 
only  two  gallons  oi  water  per  minute,  all  of  which  is  used  for  dust  control  on  haulageways. 
The  total  amount  ol  water  required  for  the  processing  system  is  183  gallons  per  minute,  of 
which  33  gallons  per  minute  are  used  in  tabling  and  flotation,  and  150  gallons  per  minute 
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Fig.  93  -  Potash  mine  and  processing  plant  near  Moab,  Utah.  The  mining  and  beneficiation  of  potash, 
unlike  the  production  of  phosphates,  is  a  relatively  small  user  of  new  water  in  the  Western  United  States, 
although  the  volume  of  recirculated  water  used  in  potash  ref/ning  is  extremely  high.  Water  consumption  at 
most  western  industrial  minerals  operations  varies  considerably. 

are  added  to  the  plant  discharge  in  order  to  facilitate  the  transportation  of  solid  wastes  to 
the  salt  dump. 

Losses  through  evaporation  consume  the  two  gallons  per  minute  used  at  the  mine  itself, 
as  well  as  another  four  gallons  per  minute  lost  in  product  drying  and  through  direct 
evaporation  in  the  granular  potash  plant.  An  additional  15  gallons  per  minute  are  lost 
through  evaporation  at  the  salt  dump  and  one  gallon  per  minute  is  lost  in  the  change  room. 
From  the  waste  dump,  164  gallons  per  minute  are  discharged  to  the  groundwater 
environment  through  seepage. 

Domestic  water  is  purchased  and  hauled  in  by  tank  car  for  use  in  the  plant’s  offices, 
shops,  and  laboratory.  The  total  of  this  domestic  water  requirement,  however,  is  less  than 
two  gallons  per  minute,  and  it  is  discharged  to  a  septic  tank  along  with  the  four  gallons  per 
minute  discharged  from  the  change  room. 

At  the  company’s  nearby  potash  refinery,  which  is  a  separate  operation,  new  water 
requirements  are  obtained  from  the  Pecos  River  and  transported  through  a  mile  long  canal 
at  a  rate  of  3,000  gallons  per  minute.  This  water  is  used  for  the  processing  operation  itself, 
in  facilitating  tailings  removal,  and  in  power  generation.  Approximately  two-thirds  of  this 
new  water  supply  is  used  to  transport  waste  (mainly  sodium  chloride)  to  the  natural  lake 
disposal  area. 

In  order  to  conserve  water  in  this  semi-arid  region,  the  amount  of  new  water  added  to 
the  refinery  discharge  is  controlled  carefully.  All  tailings  water  is  evaporated  from  the 
natural  lake  disposal  area  which  is  spring  fed.  Because  of  the  artesian  pressure  under  the 
lake,  seepage  from  the  lake  is  nil.  Approximately  five  gallons  per  minute,  however,  are  lost 
through  evaporation  in  washing  operations  in  the  refinery  and  another  four  gallons  per 
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minute  are  lost  by  other  direct  evaporation,  mostly  in  the  drying  of  the  refinery’s  end 
product. 

Considerable  water  conservation  is  achieved  by  recirculation  at  the  refinery.  The  total 
amount  recirculated  is  46,200  gallons  per  minute.  Of  this,  33,450  gallons  per  minute  are 
used  for  cooling  in  the  crystallization  operation,  and  12,760  gallons  per  minute  are  used  for 
condensing  steam-  in  the  power  plant.  A  relatively  minute  10  gallons  per  minute  of 
condensate  from  the  vacuum  crystallizer  are  also  returned  to  the  boilers  in  the  power  plant 
for  reuse.  The  new  water  requirements  for  the  cooling  tower  include  800  gallons  per  minute 
of  new  water  from  the  Pecos  River  as  well  as  86  gallons  per  minute  of  condensate 
transferred  from  the  vacuum  crystallizers. 

Water  for  domestic  uses  at  the  refinery  is  purchased  and  kept  in  a  10,000  gallon  storage 
tank.  Domestic  uses  require  about  four  gallons  per  minute  of  water  of  which  three  gallons 
per  minute  are  discharged  to  the  groundwater  environment  through  seepage  from  a  septic 
tank.  The  cost  of  the  water  used  in  the  granular  plant  and  for  power  is  about  10  cents  per 
1,000  gallons.  The  water  taken  from  the  Pecos  River  for  refinery  uses  costs  less  than  one 
cent  per  1 ,000  gallons.  On  the  other  hand,  the  average  price  of  the  water  purchased  for 
domestic  uses  at  the  mine  plant  is  $2.14  per  thousand  gallons,  delivered.  Of  this  cost,  90 
percent  consists  of  railroad  freight  charges.36 

Cement  production  in  some  places  in  the  West  involves  extensive  use  of  water,  while  in 
other  places,  the  use  of  water  by  the  industry  is  relatively  negligible.  The  Trident, 
dry-process  plant,  operated  by  the  Ideal  Cement  Company  in  Montana,  has  an  annual 
output  capacity  of  1.5  million  barrels  of  cement.  Water  at  the  Trident  plant  is  used  mostly 
for  cooling  purposes.  The  operation’s  water  supply  comes  from  three  wells  located  at  the 
plant  site.  Water  from  the  wells  is  pumped  to  a  100,000  gallon  storage  tank  from  which 
water  is  distributed  to  the  plant  area  at  a  rate  of  1 45  gallons  per  minute.  Of  this  total,  1 30 
gallons  per  minute  are  used  as  cooling  water  for  the  kiln  operations  and  also  in  crushing  and 
grinding.  Ot  this  cooling  water  flow,  10  gallons  per  minute  are  lost  through  evaporation 
while  120  gallons  per  minute  are  discharged  directly  to  the  Missouri  River.  An  additional  1  5 
gallons  of  water  per  minute  are  used  for  domestic  purposes  in  the  plant  area  and  at  company 
housing  units  near  the  plant.  This  water  is  discharged  to  septic  tanks  from  which  it  returns 
to  the  environment  through  evaporation  and  seepage.  Water  requirements  for  drilling  and 
dust  control  in  the  company  quarries  are  negligible. 

South  of  Helena,  Montana,  the  Kaiser  Cement  and  Gypsum  Corporation  operates  a 
wet-process  cement  plant  which  has  a  capacity  of  1.6  million  barrels  annually,  only  slightly 
more  than  at  Trident.  At  the  Kaiser  plant,  water  is  also  used  for  cooling  purposes,  but  it  is 
used  more  in  making  the  slurry  necessary  in  the  wet  process  employed  in  the  production  of 
cement.  Water  requirements  for  the  operation  come  from  a  well  located  at  the  plant  site. 
From  the  160  feet  deep  well,  water  is  taken  to  a  360,000  gallon  storage  tank.  New  water 
Hows  to  the  plant  at  a  rate  of  271  gallons  per  minute,  not  quite  twice  the  intake  of  new 
water  at  Trident.  Of  this  total  flow,  90  gallons  per  minute  are  used  to  replace  losses  through 
evaporation  in  the  plant’s  boilers,  and  156  gallons  per  minute  are  lost  through  evaporation 
in  the  kilns.  Another  15  gallons  per  minute  are  lost  through  evaporation  in  the  cooling 
operations,  and  about  10  gallons  per  minute  are  used  for  domestic  requirements  at  the 
plant.  The  cooling  water  is  recirculated  to  a  cooling  tank  at  a  rate  of  287  gallons  per  minute. 
A  relatively  negligible  amount  of  water  is  used  in  drilling  operations  in  the  cement  rock 
quarry  adjacent  to  the  plant. 

The  incoming  water  must  be  treated  for  both  domestic  purposes  and  for  boiler  feed.  The 
water  intended  for  domestic  uses  is  chlorinated  while  the  boiler  feed  water  is  softened  by 
treatment  with  zeolites.  No  water  is  discharged  directly  from  the  system.  Settling  ponds  are 
used  to  catch  the  unevaporated  water  from  the  boilers  and  from  the  cooling  water 
reclamation  tank  and  also  to  collect  runoff  surface  water  in  the  plant  area.  The  only  losses 
from  the  system  are  through  evaporation.  Of  the  total  intake  of  new  water  at  271  gallons 
per  minute,  some  water  is  lost  through  evaporation  (at  a  rate  of  261  gallons  per  minute)  and 
some  through  seepage  to  groundwater  (at  a  rate  of  10  gallons  per  minute).  There  is  no 
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discharge  to  surface  waters.  Approximately  287  gallons  per  minute  are  recirculated  within 
the  system,  while  six  gallons  per  minute  are  transferred  from  crushing  operations  to  raw 
grinding  operations  and  also  could  be  considered  as  recirculated.3  7 

Cement  producing  operations  in  New  Mexico  have  similar  variations  in  water 
requirements  as  do  those  in  Montana.  The  Tijeras  plant  of  the  Ideal  Cement  Company  near 
Albuquerque  has  an  annual  output  capacity  of  2.7  million  barrels  of  cement,  nearly  twice 
the  capacity  at  either  Trident  or  Helena.  New  water  requirements  of  the  Tijeras  operation 
are  minimized,  however,  by  the  extensive  reuse  of  water  within  the  system.  For  example,  in 
the  quarry,  dry  dust  collectors  have  eliminated  the  use  of  water  in  drilling  operations.  The 
total  plant  intake  of  new  water  amounts  to  1 8  gallons  per  minute.  This  water  is  pumped 
from  two  deep  wells  located  in  the  immediate  plant  area  to  a  200,000  gallon  storage  tank. 

Domestic  water  requirements  at  the  plant  are  almost  nil,  amounting  to  a  total  of  one 
gallon  per  minute  for  the  plant  office  area  and  residence.  The  remaining  17  gallons  per 
minute  of  new  water  go  to  three  cooling  towers  at  the  plant.  The  cooling  tower  for  the  mill 
building  has  an  intake  of  10  gallons  per  minute.  This  water  is  used  to  replace  evaporative 
losses  in  the  boiler  and  in  the  cooling  of  the  ball  nills,  kilns,  and  air  compressors.  In  these 
cooling  operations  890  gallons  per  minute  are  recirculated.  At  the  cooling  tower  for  the  feed 
building,  593  gallons  per  minute  are  recirculated  and  used  in  cooling  the  kilns  and  air 
compressors.  This  operation  requires  a  new  water  intake  of  seven  gallons  per  minute,  of 
which  approximately  six  gallons  per  minute  are  lost  through  evaporation  in  the  cooling 
tower  itself,  while  one  gallon  per  minute  is  lost  by  evaporation  in  the  waste  storage  area. 
New  water  requirements  for  the  cement  storage  cooling  tower  are  negligible,  as  this 
operation  recirculates  water  at  a  rate  of  30  gallons  per  minute. 

Seepage  losses  from  the  entire  system  occur  at  the  waste  storage  area  and  from  septic 
tanks  used  for  the  domestic  portion  of  the  system.  Of  the  total  of  1 8  gallons  per  minute  of 
new  water  intake,  16  gallons  per  minute  are  lost  through  evaporation,  while  two  gallons  per 
minute  are  lost  through  seepage.  The  entire  plant  uses  a  recirculated  volume  of  water 
amounting  to  1,513  gallons  per  minute.3  8 

Sand  and  gravel  operations  in  the  West  are  normally  heavy  users  of  water,  most  of  which 
is  returned  to  the  ground  and  surface  water  environment.  Within  the  city  limits  of  Reno, 
Nevada,  the  Isbell  Construction  Company  maintained  in  the  early  1960’s  a  sand  and  gravel 
operation  with  both  a  pit  and  a  washing  plant.  Industrial  water  for  the  plant  requirements 
was  obtained  from  a  small  pit  in  the  plant  area.  A  small  amount  of  additional  water  for 
domestic  uses  at  the  plant  was  purchased  from  the  Sierra  Pacific  Power  Company.  The  plant 
required  about  190  gallons  per  minute  of  new  water  to  wash  1,200  tons  of  sand  and  gravel 
per  day.  There  was  no  recirculation  of  the  water  used,  and  about  90  percent  of  the  intake 
was  discharged  to  a  series  of  small  ponds  in  the  plant  area.  For  washing  operations,  the 
quality  of  the  raw  intake  water  was  adequate,  and  no  prior  treatment  was  necessary.  The 
cost  of  producing  the  water  from  the  pit  itself  amounted  to  approximately  26  cents  per 
thousand  gallons.  The  locally  shallow  water  table  permitted  an  ample  supply  of  this  water. 

Of  the  total  of  190  gallons  per  minute  of  new  water  intake  approximately  23  gallons  per 
minute  were  lost  through  evaporation,  while  167  gallons  per  minute  were  redischarged 
through  seepage.  The  settling  ponds  from  which  the  seepage  was  discharged  covered  an  area 
of  about  one  acre.  Evaporative  losses  from  the  settling  ponds  were  estimated  at  about  three 
gallons  per  minute,  while  evaporative  losses  in  the  washing  the  sand  and  gravel  itself  were 

estimated  at  about  20  gallons  per  day.  Domestic  use  in  the  plant  offices  was  considered 
negligible.3  9 

Sand  and  gravel  operations  in  Montana  and  the  Pacific  Coast  states  have  also  used 
extensive  amounts  ot  water.  Many  of  thes^  in  fact  are  dredging  operations  taking  sand  and 
gravel  directly  from  flowing  streams  or  lakes.  One  dredging  plant  located  at  Missoula, 
Montana  (in  1963)  required  about  405  gallons  of  new  water  intake  per  minute  taken 
directly  from  the  dredging  sump.  Of  this  total,  five  gallons  per  minute  were  used  in  the 
crushers,  while  400  gallons  per  minute  went  to  the  sand  and  gravel  washing  plant  which 
produced  about  1,600  tons  per  day  of  finished  sand  and  gravel.  In  this  operation 
approximately  150  gallons  per  minute  were  lost  through  evaporation  or  as  entrained 


666 


moisture  in  the  sand  product.  Another  255  gallons  per  minute  were  discharged  to  a 
dewatering  unit  where  evaporative  losses  were  nil.  The  excess  water  from  the  dewatering 
unit  went  to  a  20  acre  settling  pond  where  evaporative  losses  amounted  to  60  gallons  per 
minute.  Losses  through  seepage  from  the  settling  pond  were  estimated  at  30  gallons  per 
minute.  The  remaining  155  gallons  per  minute  were  discharged  directly  to  the  Bitterroot 
River. 

In  addition  to  the  river  itself,  this  operation  also  had  a  source  of  water  in  a  145  foot 
deep  well  which  provided  approximately  five  gallons  per  minute  for  domestic  use  in  the 
immediate  plant  area.  This  water  was  lost  through  seepage.  A  second  well  provided 
approximately  1 0  gallons  of  water  per  minute  for  an  associated  ready-mix  concrete  plant 
producing  150  cubic  yards  per  day.  This  water  was  largely  lost  through  incorporation  in  the 
product  itself,  and  there  was  no  measurable  seepage  or  evaporation  loss  from  the  ready-mix 
plant. 

Of  the  total  of  420  gallons  per  minute  taken  in  by  this  combined  operation,  210  gallons 
per  minute  were  lost  through  evaporation,  35  gallons  per  minute  were  discharged  to  the 
groundwater  environment  through  seepage,  and  10  gallons  per  minute  were  incorporated 
into  the  concrete  mix  product.  The  remaining  165  gallons  were  discharged  directly  to  the 
nearby  river  alter  dewatering  for  the  removal  of  solids  and  after  clarification  in  a  settling 
pond.  The  only  recirculation  involved  about  five  gallons  per  minute  transferre  d  from  crusher 
operations  to  the  sand  and  gravel  washing  plant  mostly  through  entrainment  in  the  product 
itself.40 

A  sample  of  10  Arizona  sand  and  gravel  plants  showed  similar  heavy  water  usage  in 
1960.  For  these  plants,  total  new  water  requirements  amounted  to  3.9  million  gallons  per 
day  (2,700  gallons  per  minute).  Of  this,  almost  half  a  million  gallons  (350  gallons  per 
minute)  were  lost  by  evaporation  or  incorporation  in  the  finished  product,  while  3.4  million 
gallons  (2,350  gallons  per  minute)  were  returned  to  the  groundwater  environment  through 
seepage.  A  total  of  about  half  a  million  gallons  (350  gallons  per  minute)  were  recirculated 
within  these  plants.4  1 

5.  Liquid  Waste  Management  in  the  Mineral  Industry 

In  the  1800’s  the  discharge  of  liquid  wastes  from  mineral  industry  operations  was  not 
considered  a  particularly  important  problem.  Water  that  was  not  lost  through  evaporation  or 
seepage  and  not  needed  in  the  production  process  was  discharged  to  the  surface  water 
environment,  wherever  convenient.  Liquid  waste  disposal  was  in  effect  a  problem  only  for 
adjacent  minerals  producers  who  had  heavy  water  requirements  of  their  own  operations.  As 
both  placer  mining  operations  and  agricultural  development  in  Central  California  grew, 
however,  the  discharge  of  siltladen  effluent  from  dredging  and  sluicing  operations  did 
become  a  problem.  The  problems  caused  by  suspended  solids  in  discharge  water  has 
remained  the  most  important  concern  in  liquid  waste  management  by  the  nonfuel  mineral 
industries  ever  since. 

Although  it  has  been  of  considerable  importance  in  coal  mining  operations,  the  creation 
ot  acidic  liquid  waste  has  never  been  a  serious  problem  in  the  nonfuel  mineral  industries. 
Where  it  has  been  a  problem,  it  has  been  limited  primarily  to  mining  operations  involving 
sulfide  minerals.  Even  the  effluent  from  such  operations,  however,  is  normally  not 
discharged  to  flowing  streams.  Since  the  advent  of  froth  flotation  methods  in  the  early 
1900’s  liquid  waste  discharge  has  been  almost  entirely  through  seepage  from  tailings  ponds, 
which  are  settling  and  purifying  devices. 

Water  pollution  has  been  defined  as  the  creation  of  water  of  unsuitable  quality  for  use 
by  others.  In  a  good  many  mineral  operations,  however,  the  mining  and  beneficiation 
processes  in  effect  are  using  water  polluted  by  others  and  actually  must  improve  the  quality 
of  their  intake  water,  at  least  for  their  own  purposes.  For  example,  water  required  for  froth 
flotation  concentration  operations  in  the  lead,  zinc,  and  copper  industries  must  be  kept  at  a 
definite  acidic  content  and  must  be  treated  to  remove  harmful  ions  that  would  increase  its 
alkalinity  and  its  hardness  prior  to  use.  In  many  other  instances,  hard  water  must  be  treated 
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to  remove  scale  producing  components  before  use  in  the  industry’s  boilers  or  cooling 
systems. 

The  treatment  of  effluent  from  mineral  producing  operations  had  become  normal 
practice  throughout  most  of  the  nonfuel  minerals  industry.  At  the  operations  at  Anaconda 
and  Butte,  Montana,  previously  described,  in  order  to  neutralize  the  acidic  water  discharged 
from  the  precipitation  plant  at  Butte,  lime  is  added  to  the  nearby  creek  through  a  lime  feed 
ditch.  During  the  winter  months  when  the  creek  is  normally  frozen  over,  discharge  water  is 
diverted  through  a  canal  and  passed  through  the  tailings  storage  area  of  the  reduction  works 
for  treatment.  A  secondary  reaction  with  the  linie  occurs  at  the  reduction  works  tailings 
storage  area  before  the  water  effluent  reaches  the  river  clarification  pond.  The  quality  of  the 
water  is  thereby  raised  to  a  moderate  alkalinity  at  the  lime  feed  ditch  and  the  secondary 
reaction  raises  it  even  further.  In  the  river  clarification  pond,  however,  under  further 
treatment,  the  alkalinity  is  lowered  to  neutral.  Water  quality  control  stations  are  located  at 
four  points  and  samples  are  taken  continually  at  these  points  to  maintain  the  harmless 
quality  of  the  effluent.42 

Water  pollution  is  generally  no  problem  for  cement  plants  or  for  sand  and  gravel 
operations  if  normal  procedures  are  followed.  The  procedures  for  controlling  the  quality  of 
water  effluent,  however,  do  differ  from  one  operation  to  another.  In  sand  and  gravel 
operations  in  live  stream  beds,  one  problem  is  the  turbidity  and  sediment  created 
downstream  from  the  operating  area.  In  areas  of  continuous  flow  such  sediments  may  choke 
the  oxygen  level  ol  the  water  and  affect  the  fish  habitat.  Devices  have  been  developed, 
however,  to  offset  this.  A  machine  using  a  high  pressure  jet  and  suction  pump  can  remove 
sediment,  leaving  clean  and  porous  gravel  in  a  river  bed.  In  some  places,  such  as  at  the 
Clarksville,  Missouri,  plant  of  the  Dundee  Cement  Company,  an  expensive  treatment  plant 
that  returns  water  to  the  river  cleaner  than  it  takes  it  out  has  resulted  in  an  expenditure  of 
$554,000  for  the  treatment  plant  alone  and  an  annual  expenditure  of  $54,000  for  treatment 
chemicals.4  3 

Water  pollution  has  also  been  defined  as  an  impairment  of  water  quality  that  is  injurious 
to  the  stability  of  water  for  defined  uses.  Most  of  the  pollution  of  water  by  the  nonfuel 
mineral  industry  occurs  in  the  form  of  sediment.  In  the  West,  chemical  pollution  is  relatively 
negligible.  Possible  chemical  pollution  does  present  potential  problems,  however.  Large 
quantities  of  water  are  essential  to  many  mineral  processing  and  beneficiation  operations. 
Various  chemicals  are  added  to  the  water  in  the  course  of  these  operations  to  promote  the 
separation  of  valuable  minerals  from  gangue  material.  Eventually,  both  the  soluble  and 
insoluble  waste  is  carried  by  water  to  a  place  where  it  must  be  stored  or  converted  to  a 
useful  form  by  some  chemical,  biological,  or  physical  means. 

The  treatment  of  mineral  industry  effluent  typically  incorporates  some  system  of 
holding  or  storage  ponds  where  settling  is  allowed  to  take  place,  and  water  is  discharged  to 
the  environment  almost  entirely  through  seepage  and  evaporation.  An  essential 
characteristic  of  these  storage  ponds  is  that  they  are  designed  to  minimize  the  possibility  of 
dike  failure  and  any  subsequent  uncontrolled  discharge  of  materials  in  amounts  that  would 
be  injurious  to  designated  downstream  uses.  In  many  areas  of  the  West,  of  course,  there  are 
no  flowing  streams  but  care  must  still  be  taken  to  avoid  uncontrolled  discharge  to  areas  at 
lower  elevations  within  the  same  watershed. 

A  significant  contributor  to  water  pollution  in  the  Eastern  United  States  is  acid  mine 
drainage,  particularly  from  abandoned  coal  mines.  Acid  mine  waters  normally  contain 
dissolved  minerals  which  will  precipitate  upon  the  gravel  and  rocks  of  stream  beds,  often 
discoloring  the  bedrock,  and  creating  a  hardpan  which  is  impermeable  and  frequently 
biologically  sterile.  Control  methods  used  to  prevent  this  adverse  effect  range  from  the 
sealing  of  old  mines  and  diverting  surface  runoff  to  direct  neutralization  and  precipitation  of 
these  minerals  from  mine  waters  before  they  reach  a  receiving  stream.  Surface  drainage 
passing  over  or  through  unprotected  mill  tailings  piles  or  mine  waste  dumps  may  also 
contribute  harmful  chemicals  to  flowing  streams.44 

The  full  ramifications  of  acid  mine  drainage  as  a  pollutant  of  surface  waters  are  not 
adequately  understood  at  the  present  time.  Considerable  research  is  in  progress,  however, 
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Fig.  94  ■  Water  containing  high  concentrations  of  iron  and  solid  matter  contaminants  in  the  Coeur  d' 
Alene  River  near  Kellogg,  Idaho.  The  source  of  much  of  the  solid  contaminants  appears  to  be  the  erosion 
(caused  by  the  disturbance  by  construction  operations)  of  fine  mill  tailings  created  by  mining  operations  in 
the  district. 

mostly  conducted  by  the  industry  itself.  At  the  present  time  methods  are  available  for  the 
alleviation  (at  least  in  part)  of  the  pollution  of  flowing  streams  by  acid  mine  drainage.  First, 
there  are  means  to  prevent  the  entrance  of  as  mucli  extraneous  water  into  mines  as  is 
possible.  This  has  always  been  a  concern  of  the  mineral  industries.  Second,  the  removal  ol 
water  from  a  mine  can  be  made  as  rapidly  as  practicable  after  it  enters  the  mine,  thus 
minimizing  its  contact  with  soluble  minerals.  This,  in  many  respects,  has  also  been  a  major 
goal  of  mining  operators  in  the  Western  United  States  since  the  middle  1800’s.  In  some 
operations,  however,  particularly  those  involving  leaching  and  solution  mining,  just  the 
opposite  is  the  intent  of  mine  operators.  Where  maximum  exposure  to  soluble  minerals  is 
desired  and  promoted,  however,  minimum  discharge  of  mineral  bearing  solutions  is  also 
desired. 

Considerable  research  has  been  conducted  to  date  by  the  mineral  industry  itself  with 
regard  to  the  treatment  and  disposal  of  liquid  wastes.  Deep  well  injection  of  liquid  wastes 
has  been  investigated  as  a  method  of  disposing  of  harmful  mine  etfluents  and  in  some  cases, 
as  in  uranium  processing,  is  being  used.  Research  has  also  been  conducted  regarding 
controlled  outflow  into  streams  from  points  near  mine  water  outlets  and  considerable  work 
has  been  done  in  sealing  abandoned  mines  above  drainage  outlets.45 

The  most  vexing  of  the  technological  problems  encountered  in  the  adverse  effects  of 
mineral  industry  water  use  upon  the  physical  environment,  however,  are  not  those 
concerned  with  water  sources  or  the  methods  of  treatment  of  industrial  wastes.  Rather  they 
are  concerned  with  the  effects  of  waste  constituents  on  receiving  surface  and  subsurface 
waters  and  the  capacities  of  those  waters  to  assimilate  certain  constituents  without  adversely 
affecting  other  uses  of  the  water.  At  the  present  time,  it  is  really  not  known  what  effects 
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phosphates,  nitrates,  and  similar  fertilizer  nutrients  found  in  some  chemical  wastes  have  on 
other  resources.  Similarly,  the  real  tolerance  of  some  flowing  streams  towards  ^uch  toxic 
items  as  cyanide,  chromium,  copper,  cadmium,  and  arsenic  compounds  that  result  from 
mineral  processing  operations  is  unknown.  The  effects  of  thermal  pollution  are  virtually 
unknown,  as  are  the  specific  results  of  increased  turbidity.  There  is  simply  too  great  a  lack 
of  reliable  data  on  the  nature  and  quantity  of  industrial  liquid  waste  discharges  to  arrive  at 
generalizations.  Even  the  complete  effects  of  excess  sedimentation  are  not  entirely 
known.46 

Through  the  years,  the  primary  emphasis  on  reducing  or  eliminating  the  adverse  effects 
of  i?.onfuel  mineral  industry  activity  on  water  resources  seems  to  have  been  on  the  treatment 
of  waste  water  by  one  manner  or  another.  In  earlier  years,  because  of  the  relative  abundance 
of  the  nation’s  water  resources  not  much  attention  was  paid  to  the  reuse  or  subsequent  flow 
of  the  water  supplied  to  the  industry  except  in  the  arid  regions  of  the  Southwest  and  Great 
Basin.  Nevertheless,  the  requirements  of  the  mineral  industry  pertaining  to  water  have 
increased  steadily.  This  fact,  combined  with  the  realization  that  there  is  beginning  to  be  a 
depletion  of  groundwater  supplies,  and  that  an  increasing  amount  of  the  water  available  to 
the  industry  is  of  low  quality,  has  necessitated  extensive  research  into  methods  of  reducing 
or  eliminating  such  adverse  effects  of  mineral  industry  water  discharge.  Such  research  has 
proved  advantageous  to  the  mineral  industry  especially  since  the  demand  for  water 
throughout  the  nation  was  increased.  An  improvement  in  conventional  water  treatment 
practices  and  the  development  of  economic  methods  of  converting  saline  or  brackish  water 
offer  strong  possibilities  for  developing  a  more  adequate  supply  of  water  for  the  mineral 
industries. 

Liquid  waste  management  and  water  quality  problems  have  not  been  uniform 
throughout  the  nonfuel  minerals  industry.  One  of  the  most  important  problems 
encountered  is  the  possible  adverse  effects  of  water  discharge  resulting  from  its  radioactive 
content.  The  Colorado  River  Basin  has  received  extensive  study  as  a  result  of  this  potential 
for  long  range  radioactivity  pollution.  Uranium  mining  does  not  contribute  significantly  to 
such  pollution,  but  the  processing  of  uranium  ore  results  in  the  creation  of  both  liquid  and 
solid  waste  with  a  high  proportion  of  radioactive  material.  Most  of  this  radioactive  waste  is 
found  in  the  tailings  storage  areas.47 

As  in  base  metal  processing,  hydrometallurgy  is  an  important  technique  in  the  processing 
of  uranium  materials.  This  necessarily  involves  cyclic  flow  of  aqueous  solutions  and  acid 
consumption  and  control.  Until  the  1950’s  uranium  processing  waste  was  normally  disposed 
ol  by  dumping  in  streams.  Sedimentation,  acid  pollution,  and  radioactivity  were  then 
prevalent  in  the  nearby  streams  of  uranium  producing  areas  just  as  sediment  was  common  in 
the  early  days  of  gold  placer  mining.  After  the  initial  years  of  production,  however, 
impoundment  facilities,  chemical  treatment  plants,  and  the  stockpiling  of  solid  tailings 
became  common  practice.  Improved  dam  construction  reduced  the  hazard  of  tailings  dam 
failures.  Short  term  radio-chemical  pollution  has  been  controlled.  Another  technique 
developed  for  the  effective  disposal  of  uranium  mill  liquid  wastes  has  been  deep  well 
injection.  At  present  the  use  of  this  method  is  limited,  but  the  possibility  exists  for  similar 
operations  in  areas  of  porous  sedimentary  rock  strata,  usually  sandstone,  limestone,  or 
dolomite  that  are  permeable  enough  to  readily  accept  large  amounts  of  fluid  wastes.  Such  a 
well  must  be  capped  above  and  below  the  groundwater  table,  however,  and  the  solid  content 
of  the  injected  material  must  be  extremely  low.48 

Water  pollution  from  copper  and  other  base  metal  producing  operations  is  usually  the 
result  of  accident  rather  than  normal  practice.  During  the  copper  strike  of  1967-68,  for 
example,  Anaconda’s  copper  mining  and  processing  operations  at  Butte,  Montana,  were 
closed  by  the  dispute.  The  acid  solution  pumped  through  the  waste  dumps  was  not 
precipitated  afterwards  as  would  normally  be  the  case.  The  resulting  high  acid  and  high 
copper-bearing  fluid  wastes  were  dumped  into  the  Clark  Fork  of  the  Columbia  River. 
Although  lime  treatments  were  utilized  even  during  the  strike  by  supervisory  personnel, 
they  simply  formed  a  light  precipitate  that  would  not  settle  out  permanently.  Although  a 
court  order  was  obtained  to  prevent  the  coihpany  from  discharging  water  in  this  manner, 
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Fig.  95  ■  Turbidity  caused  by  suspended  solid  matter  in  the  North  Fork  of  the  Nooksack  River  near 
Glacier,  Washington,  within  the  boundaries  of  the  Mt.  Baker  National  Forest.  Principal  cause  of  the 
turbidity  was  heavy  runoff  and  the  resultant  accelerated  erosion  after  heavy  rains.  There  are  no  mining 
operations  in  the  immediate  area. 

the  end  of  the  strike  and  the  resultant  reopening  of  the  copper  precipitation  plant  halted  the 
pollution.49  Similar  pollution  events  have  occurred  in  other  states. 

In  contrast  to  this  are  more  normal  practices  regarding  water  use  and  discharge  by  the 
mineral  industries.  The  Phelps  Dodge  Corporation  in  Arizona,  for  example,  in  cooperation 
with  that  state’s  Salt  River  Irrigation  and  Power  Project  and  others,  developed  a  broad 
network  of  dams,  pumping  plants,  and  pipelines  in  East-Central  Arizona.  The  project 
involved  the  pumping  of  water  into  normally  dry  creekbeds  in  the  scenic  mountain  country 
of  Eastern  Arizona.  Fishing  and  recreational  interests  as  well  as  an  additional  water  supply 
were  realized.50  Both  the  Anaconda  Company  and  the  White  Pine  Copper  Company  in 
Michigan  have  initiated  programs  for  the  control  of  harmful  effluents  from  their  operations 
that  have  cost  more  than  half  a  million  dollars  for  Anaconda  and  six  million  dollars  for 
White  Pine.  The  program  at  White  Pine  involves  both  extensive  tailings  dams  and  a  water 
pollution  control  system.  These  are  typical  of  the  practice  of  the  nonfuel  mineral  industries 
on  the  public  lands  of  the  United  States. 

6.  Summary 

Throughout  the  West  the  supply  of  water  available  to  the  mineral  industry  has  been,  in 
most  instances,  favorably  affected  by  water  allocations  based  strictly  on  economic 
considerations,  including  both  the  value  of  the  product  and  the  personal  income  generated 
by  the  industry.  In  competition  for  water  the  mineral  industries  as  a  who*  ■  are  generally 
able  to  pay  a  higher  price  than  most  other  uses,  certainly  much  more  than  agricultural  users. 
On  the  other  hand,  the  supply  of  suitable  water  available  to  the  mineral  industries  has  been 
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adversely  affected  by  any  decrease  in  overall  supply,  particularly  that  which  has  resulted 
from  dropping  water  tables  and  increases  in  demand  by  others,  particularly  urban  users, 
including  commercial  as  well  as  residential  users. 

Population  increases  throughout  the  West,  with  resultant  expansions  in  the  markets  for 
industrial  minerals,  have  created  a  greater  demand  for  water  by  those  industries.  Many 
mineral  industry  operations  would  certainly  use  more  new  water  if  the  cost  of  water  were 
less.  Demand  for  new  water  tends  to.be  decreased,  however,  by  technical  changes  in  mineral 
processing,  by  improvements  in  water  treatment  methods  permitting  greater  recirculation, 
and  by  improvements  in  the  methods  used  to  control  evaporation.  Techniques  used  in 
leaching  operations  to  prevent  seepage  losses  also  have  limited  the  demand  for  new  water  by 
the  mineral  industries.  New  processes  involving  the  use  of  water,  however,  have  tended  to 
increase  the  demand  for  that  commodity.  It  is  most  likely  that  the  new  water  requirements 
of  the  mineral  industries  in  the  West  will  continue  to  increase.  As  water  demand  and  costs 
rise,  the  tendency  to  discharge  liquid  wastes  to  the  surface  environment  will  decrease. 


Fig.  96  -  Water  containing  high  concentrations  of  sulfur  and  iron  contaminants  entering  the  Sacramento 
River  watershed  from  natural  springs  in  Lassen  Volcanic  National  Park  in  Northern  California.  Formerly 
worked  on  a  small  scale  for  surface  deposits  of  sulfur,  the  area  now  has  no  mining  operations,  and  is  part  of 
the  National  Park  System. 
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.  '.  /a*e  7/7  background  of  this  view  from  The  Arches  National  Monument  near  Moab, 

Utah,  is  a  tailings  pond  adjacent  to  a  uranium  mill  and  processing  plant  alongside  the  Colorado  River.  Such 
tailings  ponds  are  commonly  used  to  settle  harmful  wastes  from  plant  process  water  before  returning  the 
water  to  the  environment,  usually  through  seepage  or  evaporation. 
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B.  MINERAL  RESOURCES  AND  ATMOSPHERIC  RESOURCES 


1.  Gaseous  Waste  Management  in  Mining 

•  j  Tjle  CO£!ro1  of  8aseous  waste  products  has  long  been  a  strong  concern  of  the  mineral 
Of  arose  originally  in  the  mining  phase  of  minerals  production  because 

of  the  particularly  adverse  effects  created  by  the  gaseous  waste  products  created  in 
underground  mining  operations  and  because  of  the  resultant  need  for  strict  control  of  the 
quahty  of  mine  atmospheres.  The  mineral  industry’s  first  efforts  at  controlling  the 

“1PS  -,b  rCn  atmosPheric  ^sources  and  mineral  production  activity  were  thus 
aimed  pnmjinly  at  providing  a  healthier  environment  for  the  industry’s  own  workers 

Mine  atmospheres  must  also  be  controlled  to  meet  certain  legal  requirements  imposed  in 
some  instances  by  states  and  in  others  by  federal  regulations.  Controls  have  been  imposed  in 

^fetv  In  some Uman  W<  l  ’  Primarily  to  meet  the  needs  of  human  comfort,  heaUh,  and 
H  y'  f  .e  mines>  atmospheric  control  is  also  necessary  to  maintain  a  satisfactory 
degree  of  efficiency  in  the  laboring  force.  Extremely  hot  mines  require  air  conditioning  w 
cooling  if  workmen  are  to  maintain  high  productivity.  ^ 

The  specific  reasons  for  air  conditioning  or  ventilating  mines  are  several  Mnct 

MfeTeve/'  The  ^ilbbted  Tt‘  beRunderta*e"  t0  maintain  the  oxygen  content  of  the  air  at  a 

TOncentriViIn  r,y  ^  d  States  ®ureauu  of  Mlnes  recommends  that  the  minimum  allowable 
concentration  01  oxygen  in  the  exhaust  air  of  a  mine  is  to  be  19  5  oercent  WnH 

ventilation  must  be  adequate  to  dilute  and/or  remove  harmful  gases  so  as  to  keep  them 

below  max, mum  allowable  concentrations  (see  Table  18  for  maximum  XS 

['(0"“r'I.ratl0ns  of  [>armful  atmospheric  contaminants  encountered  in  mining  operations) 

exZ s^e  8mtmms t  aeirPa„Sdnr°dUS  SUff°Catin«  *ases’ 

toP“  ^  ^’rd  ?  ‘“gaSeS-  AtmosPherlc  control  must  also  be  sufficient 
T,  nd/or  dilute  harmful  aerosols  to  below  maximum  acceptable  concentrations 

or  vapoares7se°e  TableTYr'Yx  “Y  and/°r  solid  Particles  such  as  dust,  smokei 

vapors  (see  table  19  for  maximum  allowable  concentrations  of  dusts) 

there  are  other  specific  reasons  for  controlling  mine  atmospheres  Air  must  flow 

through  all  active  parts  of  a  mine  with  sufficient  velocity  to  maTnta^n  a  safe  comfo  tab! 

o?  the  ai  eSZ  atrsphere'  *“d  in  thi.  is  the  control  of  the  tempera  u  e  and  hum  dhy’ 

SZSZT*  . . <• . 

Pr^^°Pm:e  ^entiJation  is  absolutely  necessary  to  control  or  contain  fires  in  mines 
resh  is  intioduced  into  any  underground  mine  at  the  shaft  or  tunnel  where  men  enter 
and  leave  the  mine  and  the  used  air  is  exhausted  elsewhere  through  another  passage  In  case 

egr  s"  o"  ZuTa  r  Y  7 ^  the  mine  ^  al°"*  'heir  customary  routed 

egress  or  through  a  designated  escapeway.  When  mine  fires  burn  out  of  control  the  onlv 

effective  method  of  extinguishing  them  is  to  seal  off  completely  the  now  of  fresh  ah  Yhe 

mine  or  a  period  long  enough  to  allow  the  workings  to  cool  °  the 

most  Iir  meaSUrCS  °f  co,ntrollm«  atmospheric  contaminants  in  mines.5 1  The 

Smfr^ 

ance  of  mining  as  well  as  dunng  mining)  and  local  exhaustion  by  forced  ventilation  This 
solution  hi3  611  .mVO  Ve  chemical  reaction  in  internal  combustion  engine  conditioners  and 
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Fig.  98  •  Gaseous  wastes  being  dispersed  into  the  atmosphere  at  the  beneficiation  plant  and  smelter  of 
the  Detroit  Copper  Company  near  Morenci,  Arizona,  about  1900.  Waste  gases  containing  high 
concentrations  of  sulfur  oxides  have  long  been  a  problem  in  the  smelting  of  sulfide  ores.  Tall  stacks  that 
allowed  dispersion  to  the  winds  were  the  earliest  means  of  reducing  local  air  pollution,  (photo  courtesy 
Arizona  Pioneers  Historical  Society) 

blasting.  Probably  the  most  common  method  of  treating  harmful  gaseous  wastes,  in  mines  as 
in  other  activities,  is  by  dilution .  This  is  accomplished  as  local  dilution  by  auxiliary 
ventilation  systems  or  as  dilution  by  main  ventilation  air  streams.  In  other  operations, 
dilution  is  obtained  from  natural  atmospheric  currents. 

Dilution  and  the  subsequent  removal  of  atmospheric  contaminants,  be  they  gases  or 
dust,  are  the  most  widely  and  successfully  used  procedures  for  the  control  of  mine 
atmospheres.  The  use  of  ventilating  air  in  sufficient  quantity  can  accomplish  several 
objectives.  The  dilution  of  contaminants  to  safe  threshold  limits  can  be  achieved,  as  well  as 
the  removal  of  excess  contamination  from  the  immediate  environment  in  the  exhaust  air. 
The  lowering  of  temperatures  and  humidity  by  removal  of  excess  heat  and  water  vapor  and 
the  provision  of  a  constant  supply  of  fresh  air  are  also  obtained.  Dilution,  nevertheless,  is 
usually  used  in  conjunction  with  other  atmospheric  control  measures,  such  as  the  proper 
maintenance  of  internal  combustion  engines  to  minimize  the  production  of  carbon  monoxide 
and  other  noxious  gases.  Drilling  is  done  wet  to  minimize  the  creation  of  dust,  but  sufficient 
ventilating  air  is  also  blown  to  the  working  face  to  keep  the  dust  concentration  down.  In 
addition,  water  sprays  and  dust  collectors  are  often  used  to  remove  dust  from  the  air. 

Pure,  dry  air  is  composed  of  oxygen  (20.95  percent  by  volume  and  23.02  percent  by 
weight),  nitrogen  and  inert  gases  (79.02  percent  by  volume  and  76.74  percent  by  weight), 
and  carbon  dioxide  (0.03  percent  by  volume  and  0.04  percent  by  weight).  In  addition, 
normal  atmospheres  contain  varying  amounts  of  water  vapor.  Normal  air  is  a  mechanical 
mixture,  the  chief  constitutents  of  which  are  oxygen,  nitrogen,  and  carbon  dioxide, 
accompanied  by  more  or  less  water  vapor  and  some  dust.  Normal  mine  air  is  air  that  is  not 
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Table  1 8 


PRINCIPAL  GASEOUS  WASTE  PRODUCTS  OF  THE  NONFUEL  MINERAL  INDUSTRIES 


Product 

Specific 
Gravity 
(Air  =  1) 

Other 

Physical 

Properties 

Harmful 

Effects 

Source 

Maximum3 

Allowable 

Concentration 

(percent) 

Oxygen 

1.1056 

Odorless,  color¬ 
less,  tasteless 

Non-toxic 

Normal  air 

19.5  min. 

Nitrogen 

0.9673 

Odorless,  color¬ 
less,  tasteless 

Asphyxiating 

Normal  air, 
rock  strata 

80.0 

Carbon 

Dioxide 

1.5291 

Odorless,  color¬ 
less,  tasteless, 
suffocating 

Asphyxiating 

Breathing,  rock 
strata,  fire, 
blasting,  internal 
combustion  engine, 
any  complete  burning 
of  a  carbonaceous  fuel 

0.05 

Methane 

0.5545 

Odorless,  color¬ 
less,  tasteless 

Explosive, 

asphyxiating 

Strata,  blasting, 
internal  combustion 
engine,  organic 
decay 

1.0 

Carbon 

Monoxide 

0.9672 

Odorless,  color¬ 
less,  tasteless 

Extremely 

toxic, 

explosive 

Blasting,  internal 
combustion  engine, 
any  incomplete 
combustion 

0.01 

Nitrogen 

Oxides 

1.5895 

Irritating  odor, 
red-brown  color, 
bitter  taste 

Toxic 

Blasting,  internal 
combustion  engine, 
incomplete  combustion 

0.0005 

Hydrogen 

Sulfide 

1.1912 

Rotten  egg 
odor,  colorless, 
acid  taste 

Toxic, 

explosive 

Strata  water,  strata 
gas,  blasting 

0.002 

Fatal 

Concentration 

(percent) 

less  than  6 


94 


18 


5  to  15 
(explosive) 


0.03 

(12  to  74  explosive) 


0.005 


0.1 

(  4  to  46  explosive) 
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i  a  Die  to  (comrnueaj 


Product 

Specific 
Gravity 
(Air  =  1) 

Other 

Physical 

Properties 

Harmful 

Effects 

Source 

Maximum3 

Allowable 

Concentration 

(percent) 

Fatal 

Concentration 

(percent) 

Sulfur 

Dioxide 

2.2636 

Irritating 
odor,  colorless, 
acid  taste 

Toxic 

Combustion  of 
sulfide  ore, 
internal  combustion 
engine,  fire,  blast¬ 
ing,  burning  of 
carbonaceous  fuels 

0.0005 

0.1 

Hydrogen 

0.0694 

Odorless,  color¬ 
less,  tasteless 

Explosive, 

toxic 

Electrolysis  of 
acid  water, 
blasting,  batteries 

— 

4  to  74 

Aldehyde 

1.1700 

Irritating  odor, 
colorless,  acid 
taste 

Toxic 

Internal  combustion 
engine 

0.0005- 

0.001 

? 

Radon 

7.665 

Odorless,  color¬ 
less,  tasteless 

Radioactive 

Strata 

300  mmc/1 

? 

Fire  damp  is  methane  +  air  (explosive) 

Black  damp  is  carbon  dioxide  +  nitrogen  +  air  (suffocating) 

After  damp  is  carbon  monoxide  +  carbon  dioxide  +  methane  +  oxygen  +  nitrogen  +  hydrogen  (toxic-follows  explosion) 
White  damp  is  carbon  monoxide  +  air  (toxic) 

Stink  damp  is  hydrogen  sulfide  +  air  (toxic) 

aIn  working  mine  atmospheres. 


Sources  of  data:  J.  J.  Forbes  and  G.  W.  Grove,  “Mine  Gases  and  Methods  of  Detecting  Them,”  U.S.  Bureau  Mines  Miners’  Circ.  33  (1954), 
pp.  3-18;  Heating  Ventilating  Air  Conditioning  Guide  (37th  edition;  N.Y.:  Amer.  Soc.  Heating  Refrig.  Air  Cond.  Eng., 
1 959),  pp.  77-80;  Federal  Mine  Safety  Code  for  Bituminous  Coal  and  Lignite  Mines,  Pt.  I,  U.S.  Bureau  of  Mines  (October 
1953),  pp.  29-30,  and  H.  L.  Hartman,  Mine  Ventilation  and  Air  Conditioning,  New  York:  Ronald  Press,  1961,  pp.  20*21. 


Table  19 

MAXIMUM  ALLOWABLE  CONCENTRATIONS  OF  DUST* 


Mineral  Component  Concentration  in  millions  of  particles 

per  cubic  foot  of  air 


Silica 

250  250 

crystalline  quartz  %Si02  +  5 

crystobalite  20 

tremolite  5 

Silicates 

asbestos  5 

mica  20 

soapstone  20 

talc  20 

Portland  cement  50 

% 

Graphite  (natural)  1 5 

“Inert”  or  nuisance  particulates  50 


ain  working  mine  atmospheres 

bBased  on  impinger  samples  counted  by  light  field  techniques. 


Source  ol  data:  From  Threshold  Limit  Value  for  1968,  The  American  Conference  of 
Governmental  Hygienists. 


injurious  to  breath  and  does  not  contain  dangerous  portions  of  flammable  or  explosive 
gases.  Mine  air  ordinarily  contains  considerable  water  vapor  because  most  underground 
mines  are  below  the  water  table.  There  are  significant  exceptions  to  this,  of  course.  Relative 
humidities  found  in  mines  are  from  about  50  percent  to  over  90  percent.  Exhaust  air  from 
mines  is  ol  ten  saturated  with  water.  Dust  concentrations  of  one-half  million  to  a  few  million 
particles  per  cubic  foot  are  also  common  in  a  producing  underground  mine.  Gases  such  as 
carbon  monoxide,  oxides  of  nitrogen,  sulfur  dioxide,  hydrogen  sulfide,  and  aldehydes  are 

often  produced  by  mining  operations  but  are  seldom  in  detectable  concentrations  in  the 
exhaust  mine  air. 

The  United  States  Bureau  of  Mines  regards  air  as  unfit  for  men  to  breath  if  it  contains 
less  than  19.0  percent  oxygen,  more  than  one  percent  carbon  dioxide,  or  a  harmful  amount 
ot  toxic  gas.  It  recommends  that  mines  be  ventilated  with  air  containing  not  less  than 
.5  percent  oxygen  nor  more  than  0.5  percent  carbon  dioxide  and  no  harmful  quantities  of 
noxious  or  poisonous  gases  (i.e.,  not  more  than  10  parts  per  million  of  sulfur  dioxide  10 
parts  per  million  of  hydrogen  sulfide,  25  parts  per  million  of  nitrous  oxide,  100  parts’per 
million  ol  carbon  monoxide),  one  percent  methane  (explosive  mixtures  range  from  5 

percent  to  15  percent,  methane  with  over  12  percent  oxygen),  or  10  micromicrocuries  per 
liter  of  radioactivity.  ^ 

Most  gases  that  are  hazardous  to  miners  are  produced  as  a  result  of  the  mine  operations 
(such  as  blasting),  the  running  of  internal  combustion  engines,  the  charging  of  batteries  for 
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Table  20 


PREVALENCE  OF  RADIOACTIVITY  IN  WESTERN  MINES 

Types  of  Mines  Sampled  Radioactivity 

(micromicrocuries  per  liter  of  air) 

' 


Uranium  mines 

100- 

80,000 

Lead  mines 

0- 

2,100 

Lead-zinc  mines 

26- 

1,440 

Clay  mines 

0- 

640 

Gold-silver  mines 

40- 

402 

Copper  mines  in  Arizona 

8- 

300 

Coal  mines 

0- 

130 

Tungsten  mines 

17- 

40 

Source  of  data:  P.W.  Jacob  and  Allen  D.  Look  Occurrence  of  Radon  in  Some  Western 
Mines,  the  National  Safety  Congress,  October  19,  1953. 

4 

mine  locomotives,  the  burning  of  open  lights,  heaters,  and  fires,  and  the  breathing  of  men 
and  animals.  Some  dangerous  gases  are  also  produced  from  the  oxidiation  of  sulfide  minerals 
and  some  from  the  rotting  of  timber.  Occasionally,  dangerous  gases  issue  from  rock  strata 
and  from  groundwater.  Except  for  gases  from  mine  fires,  gases  from  most  other  sources  can 
be  effectively  controlled  with  a  nominal  amount  of  ventilating  air.  In  most  instances,  mine 
workers  are  affected  by  gases  in  infrequent  accidents  that  usually  occur  in  isolated  places. 

Dust  is  an  ever-present  and  particularly  insidious  hazard  to  mine  workers,  because  when 
airborne,  it  is  largely  unseen,  its  ingestion  into  the  lungs  goes  unnoticed,  and  it  takes  many 
years  to  produce  irreversible  lung  damage.  Silicosis  is  a  major  occupational  disease  in  the 
United  States,  and  it  is  produced  by  dust  containing  free  silica  or  quartz.  Through  the  years, 
efforts  have  been  made  by  health  workers  to  establish  maximum  concentrations  of  dust 
below  which  ill  effects  on  exposed  workers  would  be  effectively  eliminated.  These  threshold 
limit  values  in  millions  of  particles  per  cubic  foot  of  air  (mppcf)  are  published  by  the 
American  Conference  ot  Governmental  Industrial  Hygienists.  The  problem  is  diminishing, 
however.  The  overall  silicosis  prevalence  rate  in  the  metal  mining  industry  for  the  1958  - 
1961  period  was  found  by  a  recent  study  to  be  3.4  percent  or  476  cases  out  of  14,076 
workers.5  5  This  is  in  marked  contrast  to  rates  revealed  by  earlier  studies  where  as  many  as 
60  percent  ot  the  workers  showed  evidence  of  silicosis  and  seldom  were  fewer  than  25 
percent  afflicted. 

Exposure  to  radon  and  its  daughters  has  been  widespread  throughout  the  uranium 
mining  industry.  Radiation  dosage  from  breathing  a  radon-containing  atmosphere  arises 
principally  from  radon  daughter  products  accompanying  radon  in  the  air.  Substantial 
portions  ot  these  daughter  products  are  retained  in  the  lungs.  The  two  alpha  particle 
emitting  isotopes  of  these  daughters  are  the  principal  direct  source  of  radiation  dosage.54 

Dangerous  mine  gases  have  not  been  limited  to  any  particular  section  of  the  country. 
Irrespirable  gases  have  been  noted  to  have  occurred  in  the  Rico  and  Cripple  Creek  districts, 
both  in  Colorado,  the  East  Tintic  district  in  Utah  and  in  several  Nevada  mines.55  Most  of 
these  gases  were  suffocating  gases*  some  contained  over  60  percent  carbon  dioxide,  whereas 
others  were  almost  pure  nitrogen.  Carbon  dioxide  is  especially  associated  with  limestone  and 
chalk  formations.  Methane  is  commonly  associated  with  carbonaceous  materials,  and, 
although  often  thought  to  be  unique  to  coal  mines,  it  has  a  widespread  occurrence  among 
non-coal  mines.  Troublesome  accumulations  have  been  found  in  gold  mines  at  Grass  Valley, 
California,  as  well  as  in  quicksilver  mines  in  California,  in  the  Joplin  lead-zinc  district  in 
Missouri,  in  the  Picher  zinc  district  in  Oklahoma,  in  salt  mines  in  New  York  and  Louisiana, 
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Hg.  99  -  Dust  is  the  principal  atmospheric  contaminant  caused  by  mining  operations.  The  usually  large 
*™?Unt°f  dutt  visib,e  in  ^  “PPM"  Photograph  was  the  result  of  a  large  bench  blast  detonated  just  seconds 
before  the  picture  was  taken.  The  lower  photograph  is  more  typical  of  visible  dust  conditions  during  normal 
mining  operations.  In  underground  mining ,  however ,  the  most  harmful  contaminants  are  invisible 
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and  in  potash  and  gilsonite  mines  in  Utah.  Certain  gases  tend  to  be  associated  in  origin  with 
certain  rocks  and  minerals'  Because  gases  migrate  readily  through  cracks  and  other 
channel-ways  found  in  the  earth’s  crust,  however,  they  are  frequently  found  in  widespread 
and  seemingly  random  distribution. 

Mines  that  have  been  flooded  and  subsequently  dewatered  are  often  the  source  of 
suffocating  atmospheres.  Abandoned  mines  are  also  likely  places  to  find  oxygen  deficient 
atmospheres.  In  the  dead  ends  of  mine  openings,  such  as  shaft  bottoms,  the  tops  of  raises, 
and  the  ends  of  drifts  and  cross-cuts,  air  tends  to  become  stagnant.  In  time,  all  or  most  of 
the  oxygen  may  be  removed  from  the  air  as  the  oxidation  of  exposed  minerals  occurs  or  as 
timber  deteriorates.  This  leaves  a  nitrogen  rich  atmosphere  that  may  or  may  not  contain  a 
high  concentration  of  carbon  dioxide  from  rotting  of  timber  or  sulfur  dioxide  from  oxidized 
sulfides. 

A  study  of  silicosis  prevalence  rates  between  the  Pacific  Northwest  and  the  Southwest 
showed  almost  identical  rates.  56  The  silica  content  of  the  dust  in  a  mine  is  found  to  be 
much  more  important  a  factor  in  the  prevalence  of  silicosis  than  the  type  of  commodity 
produced.  The  government’s  1958-1961  study  of  silicosis  in  metal  mines  found  that  there 
were  only  insignificant  differences  in  silicosis  prevalence  rates  among  mines  where  the  rocks 
have  appreciable  Iree  silica  contents.  In  certain  iron  mines  and  lead-zinc  mines,  however,  the 
silicosis  prevalence  rates  were  one  to  10  percent  of  those  found  in  mines  where  the 
concentrations  ol  free  silica  in  the  rocks  is  over  five  percent. 

A  study  of  radon  occurrences  in  mines  made  by  the  Colorado  Department  of  Public 
Health  showed  radon  to  occur  in  metal  mines,  clay  mines,  and  coal  mines,  as  well  as  in 
uranium  mines.  Being  a  gas,  radon  will  migrate  like  any  other  gas  so  that  it  may  be  found 
widely  separated  from  its  parent  source  of  uranium.  Appreciable  quantities  of  radon  have 
been  found  in  mines  several  hundred  miles  away  from  the  nearest  known  deposits  of 
uranium  ore.  It  has  been  found,  also,  that  the  radon  content  of  a  few  non-uranium  mines 
approach  the  levels  found  in  some  uranium  mines  with  similar  conditions  of  ventilation. 

Although  mine  fires  in  metal  mines  are  not  a  major  cause  of  accidents,  they  have,  on 
occasion,  caused  great  loss  of  life  and  property.  According  to  United  States  Bureau  of  Mines 
records,  during  the  period  from  1932  to  1954,  93  metal  and  nonmetallic  (except  fuels)  mine 
tires  caused  13  fatal  and  98  non-fatal  injuries.  This  was  only  0.06  percent  of  the  total 
injuries  that  occurred  at  these  mines  during  the  same  period.5  7  Unless  extinguished  quickly, 
mine  fires  in  timbered  mines  may  quickly  get  out  of  control  and  are  likely  to  be  fanned  by 
ventilating  currents.  The  draft  from  a  mine  fire  adds  greatly  to  the  norma!  ventilating 
pressures,  often  making  it  impossible  to  cut  off  the  flow  of  fresh  air  to  the  fire  area  by 
ordinary  means,  such  as  by  closing  fire  doors.  Furthermore,  because  of  the  difficulty  of 
reaching  fires  in  underground  mines,  ordinary  methods  of  fire  fighting  using  chemical 
extinguishers  and  water  are  often  not  effective  except  when  the  fire  is  small  and  localized. 

1  he  most  etfective  method  yet  developed  for  putting  out  mine  fires  that  have  gotten  out 
of  control  is  to  completely  seal  the  fire  area  from  the  atmosphere.  Seals  may  be  made  of 
masonry,  concrete,  or  wood  plastered  with  mortar  or  plastic  foam.  Provisions  are  usually 
made  for  taking  samples  ot  gases  behind  the  seal  and  tor  bleeding  off  excess  pressure.  The 
sampling  of  the  gases  behind  a  seal  indicates  the  state  of  the  fire  and  when  combustion  has 
ceased.  Even  though  combustion  ceases,  if  enough  heat  is  contained  in  the  sealed  area,  the 
fire  may  be  revived  when  the  seal  is  opened  and  fresh  air  admitted.  Thus,  unsealing  fire  areas 
is  usually  done  cautiously.  This  commonly  practiced  method  of  mine  fire  fighting  assures 
that  under  normal  conditions,  the  adverse  eftects  upon  the  atmospheric  environment  of 
even  a  major  mine  disaster  are  minimized.  The  adverse  effects  of  normal  mine  operations  are 
slight.  Although  huge  volumes  of  fresh  air  are  required  for  underground  mining  operations, 
this  air  is  usually  returned  to  the  environment  relatively  unchanged  except  for  a  higher 
water  vapor  content.  The  very  nature  of  noxious  components  of  mine  atmospheres  makes 
their  dilution  betore  exhaustion  from  a  mine  an  absolute  necessity. 

All  mining  operations,  of  course,  are  not  underground,  and  surface  mining  activities  also 
have  effects  upon  the  atmosphere.  The  principal  air  contaminant  from  surface  mining 
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operations  is  dust.  Extreme  dust  control  in  open-pit  mining  operations  is  largely 
unnecessary,  however,  except  in  dry  seasons  and  in  the  more  arid  climates  such  as  these  of 
the  Southwestern  United  States.  There,  dust  control  practices  are  concentrated  on  critical 
material  handling  operations  such  as  shovel  loading  and  conveyor  belt  transfers.  Water 
sprays  are  used  to  keep  the  broken  rock  on  the  benches  in  front  of  each  shovel  wetted  to 
keep  the  dust  down  as  the  ore  or  waste  is  loaded  into  trucks  or  railroad  cars.  Haul  roads  are 
either  sprinkled  by  water  trucks  or  treated  with  oil  or  lignon  sulfonate  (a  waste  product 
created  in  the  manufacture  of  paper)  to  allay  dust.  Dust  produced  at  primary  crushers  is 
usually  collected  by  an  exhaust  ventilation  system  and  then  trapped  by  a  dust  collector.  In 
the  mining  stage  itself,  water  is  used  for  drilling,  and  in  milling  water  is  used  to  control  dust 
during  crushing.  Water  is  also  sprayed  on  tailings  piles  from  time  to  time  to  reduce  the 
hazard  of  dust. 

2.  Gaseous  Waste  Management  in  Advanced  Processing 

Mining  operations,  be  they  underground  or  open  pit,  have  never  been  serious 
contaminators  of  the  atmosphere.  Most  of  the  adverse  atmospheric  effects  of  mineral 
industry  activity  have  come  from  beneficiation  and  advanced  processing  operations. 
Minerals  reduction  operations  have  been  serious  creators  of  noxious  gases  while 
beneficiation  plants  (particularly  of  industrial  minerals)  have  often  created  severe  dust 
problems.  The  smelting  of  sulfide  ores  and  the  production  of  elemental  phosphorus  have 
been  two  of  the  most  important  real  and  potential  offenders  in  the  West.  Sand  and  gravel 

plants  have  usually  been  the  most  notorious  air  polluters  among  industrial  minerals 
operations. 

In  the  production  of  metallic  sulfide  minerals,  internal  methods  are  normally  successful 
in  controlling  blasting  noise  and  vibration,  water  pollution,  and  dust,  but  there  is 
considerable  visible  air  pollution  from  smelting.  Such  air  pollution  includes  sulfur  oxides, 
nitrogen  oxides  (also  part  of  photochemical  smog)  and  fine  particulate  fumes  of  solid 
particles.  Air  pollution  frorri  smelter!;  can  for  the  most  part,  however,  be  controlled.  The 
problem  is  that  under  most  circumstances,  costs  are,  now  too  high,  according  to  the  United 
States  Bureau  of  Mines.5  9  Both  sulfur  trioxide  and  sulfur  dioxide  (which  is  invisible)  can  be 
controlled  by  several  known  processes.60  They  can  most  easily  be  turned  into  sulfuric  acid 
before  reaching  the  atmosphere,  and  this  is  being  done  at  a  number  of  smelters  in  the 
West.  National  Lead  Company’s  Titanium  Division  has  successfully  trapped  the  acid  so 
produced  in  one  ol  its  plants  using  felt  pads.6  2  Unlike  sulfur  oxides,  however,  nitrogen 
oxides  are  not  widely  enough  understood  to  control.  Smoke  (airborne  solids)  can  be 

trapped,  and  high  stacks  are  used  to  disperse  other  contaminants  before  pollution  of  the 
ground  level  atmosphere. 

One  example  of  an  overall  air  pollution  control  program  is  that  conducted  by  the 
American  Smelting  and  Refining  Company.  ASARCO  uses  continuous  metering  to  detect, 
measure,  and  record  amounts  of  sulfur  dioxide  in  waste  gases  in  conjunction  with  various 
preventative  air  pollution  measures.  The  tall  smelter  stack  (826-feet  high  at  El  Paso,  Texas) 
is  a  notable  air  pollution  control  device.  Bag  houses  are  used  which  remove  between  99.0 
and  99.5  percent  of  fine  solid  particles  in  gaseous  wastes  from  smelting.  Electrostatic 
precepitators  also  collect  solid  particles  suspended  in  smelter  gas.  The  use  of  sulfur  dioxide 
as  a  commercial  product  is  continually  studied,  and  several  beneficial  uses  have  been 
discovered.  In  addition,  weather  stations  check  climatic  conditions  for  predicting  the 
necessary  smelter  control  practices.  Each  of  the  company’s  smelters  takes  air  samples  and 
these  are  monitored  through  telemetry  at  the  firm’s  El  Paso,  Texas,  and  Tacoma, 
Washington,  plants.  Portable  noise  analyzers,  photoelectronic  dust  counters,  and  portable 

atomic  absorbtion  spectrophotometers  are  also  used  in  controlling  the  atmospheric 
environment.  J 

Atmospheric  quality  control  is  not  merely  a  recent  development  with  most  metals 
producers.  For  example,  at  the  American  Smelting  and  Refining  Company  air  quality 
control  was  begun  in  1914  in  cooperation  with  the  United  States  Department  of 
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Fig.  100  -  Gaseous  waste  dispersed  into  the  atmosphere  at  the  nickel  smelter  of  the  Hanna  Mining 
Company  near  Riddle,  Oregon.  Water  vapor  forms  a  significant  portion  of  the  visible  effluent  from  such 
operations.  In  the  background  is  Hanna's  Nickel  Mountain  Mine,  at  present  the  only  significant  source  of 
primary  nickel  in  the  United  States. 

Agriculture.  Gaseous  waste  management  research  was  begun  in  response  to  farmers’  claims 
that  smelter  emissions  were  harmful  to  their  crops.  In  1945  the  company’s  department  of 
hygiene  was  formed  to  enable  supplemental  work  on  air  quality  and  industrial  hygiene.  It 
has  since  grown  to  include  considerations  of  wall  colors,  maximum  noise  levels,  and  light 
and  dust  control,  all  as  part  of  the  total  working  environment.  Virtually  all  other  major 
metals  producers  have  similar  programs,  many  of  them  of  long  standing. 

Phosphate  producers  have  also  been  conscious  of  the  potentially  harmful  effects  of  the 
gaseous  wastes  created  in  their  operations.  The  principal  objection  to  this  industry  is  the 
fluoride  and  sulfur  oxide  discharged  in  the  air.  In  Montana,  in  fact,  the  plant  of  the  Rocky 
Mountain  Phosphates,  Inc.  was  ordered  closed  by  federal  authorities  under  the  Clean  Air 
Act  until  flouride  emissions  were  down  to  permissible  state  levels.64  Florida  phosphate 
companies,  however,  have  reduced  fluoride  emissions  from  processing  plants  by  90  percent 
in  recent  years  as  have  other  phosphate  producers  in  the  Western  Field.  Florida  producers 
recently  spent  $50  million  in  10  years  on  air  and  water  pollution  control  measures,  and 
regularly  spend  $6  million  per  year  on  maintenance  of  control  systems.65  Florida  producers 
are  still  studying  sulfur  oxide  emissions  for  their  control.  Monitors  check  the  amounts  of 
such  gases  emitted  and  have  found  that  they  do  not  normally  exceed  regulation  limits. 

Air  pollution  from  cement  plants  can  be  quite  suffuse  or  negligible,  depending  on 
treatment  given  to  the  plant’s  waste  gases.  There  is  a  great  concern  over  the  problem  within 
the  industry,  however,  and  much  has  already  been  done.  The  problems  incurred  in  an 
analysis  of  dust  collection  systems  in  the  cement  industry  and  their  various  merits  have  been 
discussed  at  the  annual  conventions  of  the  National  Limestone  Insitute,  and  articles  in 
technical  journals  are  common.  In  one  such  article,  one  author  has  expressed  the  feeling  that 
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inadequate  knowledge  of  dust  collection  methods  has  caused  a  loss  of  money  and  the 
ruination  of  machinery.66 

The  operation  of  sand  and  gravel  beneficiating  plants  has  in  many  instances  been  a 
locally  severe  and  particularly  obnoxious  source  of  various  adverse  effects  upon  the 
environment.  Air  pollution  has  usually  been  the  most  noticeable  of  such  effects.  But  such 
activity  has  not  been  typical  of  the  entire  industry,  and  many  firms,  because  of  local 
legislation  or  an  increased  awareness  of  public  opinion,  have  eliminated  many  of  the 
problems  caused  by  uncontrolled  gaseous  wastes.  One  such  firm,  Eugene  Sand  and  Gravel 
Inc.,  operating  near  Eugene,  Oregon,  has  a  sand  and  gravel  pit  which  incorporates  a  system 
of  channels  and  dikes  which  prevents  siltation  problems  and  water  pollution.  The  area  is 
screened  with  trees,  and  the  worked-out  area  is  reconditioned  for  other  uses.  Round  gravel, 
concrete  sand,  crushed  gravel,  and  asphalt  fines  are  processed,  stored  and  loaded  separately. 
Cyclones  and  scrubbers  are  employed  for  solving  dust  recovery  and  air  pollution  problems. 
The  asphalt  plant  also  has  dust  collectors.6  7 

In  Alabama,  another  firm  has  a  typical  dust  collecting  system  consisting  of  a  45,000 
cfm.  fan,  twin  cyclone  collectors,  two  spiral  spray  chambers,  and  a  steel  stack  with  another 
cyclone  at  its  base  and  sprays  part  way  up  its  height.  The  asphalt  plant  fines  go  to  the  final 
cyclone  and  stack,  while  the  course  material  goes  to  the  spiral  chambers  and  thence  to 
waste.  Each  fan  has  dampers  so  that  the  draft  can  be  cut  down,  if  desired,  to  collect  finer 
dust.  Water  containing  the  collected  dust  flows  from  the  two  spray  chambers  to  a  settling 
basin.6  8 

Not  all  dust  control  measures  achieve  complete  or  phenomenal  reductions  in  undesirable 
emissions.  At  Santee  in  South  Carolina,  dust  collection  equipment  either  disposes  of  the 
dust  collected  by  a  cyclone  or  returns  it  to  the  kiln  by  a  Fuller  dust  insufflation 
arrangement.  This  return  reduces  costs,  as  only  one  additional  process  is  needed  to  convert 
the  dust  to  clinker.  At  the  installation  there  is  eight  percent  less  dust  expected.69 

Similarly,  not  all  methods  of  dust  control  have  been  effective  in  all  places.  One  firm, 
for  example,  had  a  severe  dust  pollution  problem.  Water  sprays  at  various  strategic  points 
had  been  used,  but  filtering  was  necessary  before  spraying  and  the  system  was  not  operative 
in  below  32  degree  F.  weather.  Furthermore,  the  higher  water  content  reduced  screening 
efficiency.  The  firm  first  installed  a  dry  dust  collection  system  involving  ductwork,  several 
fans,  and  cyclone  type  collectors,  but  the  necessary  maintenance  was  excessive,  and  the  dust 
plume  from  various  cyclones  was  objectionable.  The  company  added  an  industrial  fan 
providing  4,000  cfm.  of  air,  bag-type  dust  collectors,  a  collected  dust  storage  unit,  and 
related  hooding  and  ductwork.  The  cost  for  the  entire  system  was  about  $12,000.  It  did, 
however,  result  in  several  benefits.  Turnover  in  operating  personnel  was  drastically  reduced. 
Plant  safety  was  improved  and  there  was  a  100  percent  improvement  in  visibility. 
Furthermore  the  dust  collection  system  yielded  a  saleable  commodity.70 

Still  other  methods  have  also  been  used.  One  variation  for  solving  dust  problems  was 
that  employed  by  the  Jamison  Block  Marble  Company,  at  its  Harrisburg,  Virginia,  plant.  A 
special  chemical  compound  and  water  effectively  reduced  dust  without  excessive  moisture, 
as  little  water  was  needed  with  this  penetrating  additive.  A  metering  device  and  spray  system 
were  installed,  and  heat  tapes  wrapped  around  piping  prevented  freezing  of  water.  Costs 
were  defrayed  by  increasing  production  time  from  three  to  five  days  a  week.7 1 

When  another  lirm  began  planning  for  its  Michigan  cement  operation  near  a  resort  area, 
local  fears  were  allayed  be  the  company’s  consulting  state  and  local  officials  on  methods  to 
reduce  air  pollution  and  prevent  defacing  of  the  Lake  Michigan  shore  line.  Air  pollution 
was  99  percent  controlled  and  the  quality  of  the  plant’s  gaseous  effluent  was  made  better 
than  that  demanded  by  the  air  quality  control  code  for  the  township  in  which  it  operates. 
At  the  operation,  limestone,  shale,  and  iron  ore  are  stockpiled  in  storage  buildings  rather 
than  in  the  open  air.  Blasting  is  checked  by  a  seismograph  to  keep  noise  and  vibration 
disturbances  to  a  minimum.7  2 

Throughout  the  country,  a  cooperative  research  effort  is  being  made  by  lime  producers 
in  reviewing  technical  data  tor  determining  the  feasibility  of  air  pollution  controls.  Lime 
dust  is  highly  visible  but  is  not  know  to  be  a  serious  health  hazard.  Those  cement  and  lime 
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Fig.  101  -  Gaseous  waste  being  dispersed  into  the  atmosphere  by  two  copper  smelters  in  Southern 
Arizona.  Waste  gases  from  smelters  processing  sulfide  ores  are  highly  visible  for  great  distances,  but 
normally  the  most  severe  adverse  effects  are  caused  by  invisible  components  in  the  immediate  area  of  the 
smelter.  Newer  smeiters  contain  elaborate  dust  control  equipment  that  removes  practically  all  solid  particles 
from  gaseous  effluent.  In  addition,  increased  efforts  are  being  made  to  remove  sulfur  oxides  and  use  them 
in  the  manufacture  of  sulfuric  acid,  (photo  courtesy  T.  J.  McCleneghan) 

plants  using  coal  as  fuel  are  different  from  those  relying  on  other  sources  of  fuel,  however, 
since  sulfur  emissions  from  burning  coal  present  problems  similar  to  those  of  the  copper, 
lead-zinc,  and  coal  industries.  One  chemist  involved  in  such  research  has  stated,  “If  we  could 
forget  the  cost  and  the  other  difficulties  in  designing,  installing  and  using  this  equipment,  we 
could  virtually  eliminate  air  pollution.  However,  economics,  normal  wear  and  tear, 
maintenance  and  deterioration,  plus  other  factors,  make  this  impossible.”7  3 

Some  of  the  new  industrial  minerals  plants,  using  modern  dust  control  equipment,  have 
gained  an  efficiency  of  more  than  99  percent  in  eliminating  solid  particles  from  gaseous 
wastes  dispersed  to  the  atmosphere.  Older  plants  using  various  types  of  equipment  normally 
have  much  less  efficiency  in  dust  control.  Those  using  fabric  collectors  operate  between  95 
and  99.9  percent  efficiency,  while  those  using  wet  methods  achieve  efficiencies  between  90 
and  99  percent.  Electrostatic  precipitators  can  remove  as  much  as  99.5  percent  of  the  dust 
from  gaseous  emissions,  but  depending  on  particle  size,  shape,  and  composition  can  let  as 
much  as  20  percent  of  the  dust  escape.  Mechanical  collectors  are  least  efficient,  ranging 
from  efficiencies  as  high  as  95  percent  down  to  70  percent. 

3.  Summary 

Contaminants  of  mine  air  are  defined  as  any  undersirable  substance  not  normally 
present  in  air  or  any  normal  atmospheric  component  which  may  be  present  in  an  excessive 
amount.  Based  on  their  physical  state,  most  impurities  are  classified  as  gases  or  aerosols. 
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Haijnl&l  gases  ^nd  vapors  are  those  that  are  toxic,  suffocating,  explosive,  corrosive  or 
radioactive.  Aer6spls  are  airborne  solid  or  liquid  particulate  matter  existing  as  mists,  fogs 
(very  frnall  paroles  of  liquids  or  mixtures  of  liquids  and  solids),  or  as  dusts.  These  last  are 
mechanically  generated  solid  particles  resulting  from  such  operations  as  drilling,  blasting, 
crushing,  and  ace  handling.  They  are  usually  microscopic  in  size  with  an  average  diameter  of 
about  one  micrometer  (1/25,000  of  an  inch).  Fumes  are  condensed  vapors  or  solid  materials 
sometimes  produced  in  chemical  and  metallurgical  operations.  Most  fume  particles  are  less 
than  one-half  micrometer  in  diameter  and  are  difficult  to  remove  by  filters.  Smoke  is 
composed  of  visible  aerosols  given  off  by  a  burning  substance,  usually  carbon.  In  addition 
harmful  gaseous  emissions  may  contain  organisms  such  as  virus,  bacteria,  pollen,  spores. 

Gaseous  contaminants  are  of  common  occurrence  in  underground  mines  and  in 
metallurgical  operations.  They  vary  widely  in  source,  composition,  and  amount,  but  some 
are  invariably  present.  Vapors  and  fumes  are  usually  associated  with  metallurgical  operations 
and  seldom  occpr  in  dangerous  quantities  in  mining  operations.  Mists  and  fogs  occur 
naturally  whenever  vapor,  laden  air  is  suddenly  cooled,  causing  the  vapor  to  condense  and 
to  form  droplets  of  liquid.  This  often  occurs  when  warm  moist  air  enters  a  cold  mine  shaft. 

Exhaust  from  rock  drills  often  produces  fog.  Water-vapor  fogs  are  more  a  nuisance  than  a 
hazard,  however. 

Dusts  are  of  common  occurrence  both  in  and  out  of  mines.  Most  mine  operators  pay 
special  attention  to  the  control  of  dust,  but  because  dust  is  largely  invisible  and  its  harmful 
ettects  to  the  lungs  are  so  long  in  appearing,  many  mineral  industry  workers  unfortunately 
do  not  take  the  precautions  or  use  the  safeguards  normally  afforded  them.  Usually  there  is 
little  or  no  smoke  produced  in  a  mining  operation.  Exhaust  from  internal  combustion 
engines  produces  a  negligible  amount  of  smoke.  Organic  contaminants  seem  to  be  less 
prevalent  in  mine  air  than  in  normal  surface  atmospheres. 

Compared  to  many  manufacturing  operations  (particularly  in  chemical  processing) 
mineral  industry  operations  have  relatively  slight  influence  on  the  atmospheric  environment.’ 
Significant  effects  do  result  from  metals  reduction  (including  phosphorus)  operations  and 
from  industrial  minerals  beneficiation  and  processing.  Pollution  control  measures  are 
generally  available,  but  they  are  costly. 


686 


t 


y»r  *• 


*  nlB-'  '  ' -I . 

^ 

^  '  -*1 
♦  ■  ”«  " 

»;*,  -  *  • 

£*Vtf'v  ' 

•  • *♦  .* 

? 

&(*'%**  V: 

W-i* 


•r 

..r-T" 


*<**.«*•«-  *S  . 

-.  if 

•-  • ,  ':•  ‘  ;  •  •  * 
•'  *  ’*  4  i 


S' l  JW-  *  "t ., 

*  V  V  ?  ' 


>t  \4~*S 

-  ■»#.  • 

•<*.**  ** 
•*.  '  2./g 

'X,  %«*/ 
.**  •  SR 

•  U-Mpu,’ 

*  *  *4 
W'-i 

J 


Fig.  102  -  Gaseous  waste  containing  significant  proportions  of  hydrogen  suifide  dispersed  into  the 

atmosphere  by  a  paper  mill  just  west  of  Missoula,  Montana. 


Fig.  103  -  Gaseous  materia!  containing  significant  amounts  of  hydrogen  sulfide  dispersed  into  the 
atmosphere  from  natural  volcanic  vents  in  the  "Sulphur  Works"  area  at  Lassen  Volcanic  National  Park  in 
Northern  California. 
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CHAPTER  13 


MINERALS  AND  THE  LAND 

Does  the  utilization  of  nonfuel  mineral  resources  have  any  measurable  effect  upon  the 
use  of  land  as  surface? 

A.  LAND  STATUS  IN  THE  MINERAL  INDUSTRIES 

The  lands  currently  used  in  the  production  cf  nonfuel  mineral  commodities  have  been 
acquired  by  their  present  users  in  a  variety  of  ways.  The  most  important  method  used, 
however,  has  been  by  direct  location  on  federal  lands  under  the  provisions  of  the  Mining  Act 
of  1872  and  related  state  legislation.  In  a  survey  of  a  representative  sample  of  large  and 
small  producers  ot  nonfuel  minerals  conducted  in  1968,  approximately  30  percent  of  the 
mineral  land  area  held  by  these  producers  had  been  obtained  by  direct  location  on  federal 
lands.  Almost  1  1  percent  had  been  obtained  by  the  purchase  of  patented  mining  claims  and 
a  little  more  than  eight  percent  through  the  purchase  of  unpatented  mining  claims.  (See 
Table  21.)  State  land  leases  accounted  for  less  than  eight  percent,  while  federal  land  leases 
provided  less  than  12  percent.  Private  land  leases  were  used  in  obtaining  another  12  percent. 
A  significant  share  (10  percent)  had  been  acquired  through  merger  or  partnership.  Leases  on 
Indian  lands  and  land  exchanges  have  provided  relatively  insignificant  proportions  of  the 
nation’s  mineral  lands. 

Other  methods  ot  acquisition  were  used  by  mineral  producers  in  obtaining  land  for 
purposes  other  than  those  directly  involved  in  mining  operations.  As  shown  in  Table  22, 
almost  a  quarter  of  the  total  acreage  used  for  such  purposes  was  acquired  from  private 
landowners  land  by  purchase.  Another  17  percent  was  obtained  by  leasing  state-owned  land. 
Less  than  1  2  percent  was  acquired  through  federal  land  leases,  and  a  little  more  than  nine 
percent  through  land  exchanges.  Significantly,  approximately  eight  percent  of  the  land 
acquired  by  present  mineral  producers  for  nonmineral  purposes  had  been  acquired  by  direct 
location  on  federal  lands.  This  is  an  indication  of  the  relative  importance  of  the  miJlsite  (see 
Chapter  16)  as  a  provider  of  land  for  auxiliary  purposes.  Curiously,  almost  none  of  the 
“non-mineral”  land  in  the  sample  had  been  obtained  by  merger  or  partnership. 

Lands  owned  by  minerals  producers  currently  operating  in  the  United  States  that  are 
both  directly  over  valuable  mineral  deposits  and  adjacent  to  the  deposit  but  necessary  for 
mining  operations  have  been  acquired  in  similar  ways.  More  than  55  percent  of  the  land 
situated  directly  over  orebodies  has  been  acquired  through  the  mineral  location  system, 
while  only  about  15  percent  has  been  acquired  through  the  federal  leasing  system.  Private 
lease  land  and  state  lease  land,  however,  comprise  almost  20  percent  of  all  such  land.  A 
somewhat  lesser  proportion  (16  percent)  of  the  land  peripheral  to  orebodies  but  needed  for 
mining  operations  has  been  so  acquired.  Other  means  of  land  acquisition  including  outright 
purchase,  land  exchanges,  and  other  arrangements  account  for  more  than  18  percent. 

Public  land  obtained  under  the  mineral  location  system  has  also  provided  for  more  than 
halt  of  the  surface  area  presently  used  for  waste  storage  and  dump  leaching  by  minerals 
producers  in  the  United  States.  More  than  a  fourth  of  all  land  so  used,  however,  has  been 
acquired  by  agreements  outside  of  the  federal  or  state  land  systems.  The  considerable 
portion  ol  such  land  acquired  through  the  mineral  location  system  can  be  explained  in  large 
part  by  the  widespread  practice  of  using  old  excavations  for  the  storage  of  waste  material 
created  by  current  mining  operations. 

The  mineral  location  system  has  not  been  a  substantial  factor,  however,  in  the 
acquisition  of  land  by  minerals  producers  for  surface  plant  sites.  Despite  the  mill  site 
provision  ot  the  Mining  Act  of  1872,  only  eight  percent  of  the  land  so  used  by  existing 
minerals  producers  has  been  obtained  under  the  minerals  location  system.  Private  lease  land 
accounts  tor  almost  three-fourths  of  all  land  area  presently  used  for  the  construction  of 
beneficiation  and  advanced  processing  plants,  as  well  as  necessary  surface  plant  facilities 
such  as  shops  and  offices.  Curiously  enough,  a  somewhat  different  situation  exists  with 
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Table  21 


MEANS  OF  ACQUISITION  OF  LAND  FOR 
MINERAL  RESOURCE  UTILIZATION 
IN  THE  UNITED  STATES 


1 .  Direct  location  on  federal  lands 

2.  Direct  location  on  state  lands 

3.  Federal  leases 

4.  State  land  leases 

5.  Indian  land  leases 

6.  Private  land  leases 

7.  Private  lease  with  option  to  buy 

8.  Purchase  of  unpatented  claims 

9.  Purchase  of  patented  claims 

10.  Land  exchange 

1 1 .  Merger  or  partnership 

1 2.  Other  means 

13.  Unkown 

TOTALS 

Total  number  of  respondents:  78 


Sample3 

Acres 

Percentage 

Number  of 
Respondents*5 

88,633 

30.5 

28 

0 

0.0 

0 

34,340 

11.8 

6 

22,873 

7.9 

13 

1,315 

0.4 

2 

28,984 

10.0 

23 

5,066 

1.7 

9 

23,996 

8.3 

14 

30,716 

10.6 

21 

300 

0.1 

2 

29,349 

10.1 

6 

18,846 

6.5 

19 

6,000 

2.1 

1 

290,418 

100.0 

aData  from  a  representative  sample  of  large  and  small  metallic  and  nonmetallic  mineral 
Research^  ' 968  *  ^  Divisi°"  °f  Ec“c  a"d  Business 

bSome  respondents  obtained  land  by  more  than  one  method. 


respect  to  that  land  acquired  by  existing  minerals  producers  for  company-owned 
mining-related  residential  and  commercial  structures.  Almost  a  third  of  such  land  currently 
' “f  manner  >s  on  patented  mining  claims.  The  importance  of  patented  claim  land 
undoubted  y  has  arisen  from  the  practice  in  many  areas  of  placing  residential  and 
commercial  structures  (and  in  a  few  cases,  entire  towns)  on  inactive  waste  storage  dumps 

The  traditional  practice  followed  by  miners  in  building  their  homes  as  close  as  possible  to 
the  mine  has  also  been  a  factor.  F 

Buffer  zones,  although  not  in  widespread  use  in  the  mineral  industry,  have  been 
overt ‘fed  i,arfr  y  through  the  mineral  location  system.  In  fact,  almost  90  percent  of  the  land 
on  dthe  J?hfferi,PUoPTS  1S  °n  patented  or  unpatented  mining  claims.  The  leasing  systems, 
nnrnove  Th  ^i’  hav!  ,prov,ded  only  15  Percent  of  the  land  used  currently  for  this 

the  lanrt  n  ert  feaVKy  fUr  nCed  rela,ionship  »s  undoubtedly  due  to  the  fact  that  much of 
““df0r  buffer  zone  purposes  is,  in  reality,  land  that  is  considered  potentially 

re L.  b  ?  fhf  rnera  US6S  but  haS  n0t  yet  been  developed  for  mining.  This  accounts  for  the 
relatively  high  percentage  of  such  land  (more  than  58  percent)  that  falls  in  the  unpatented 

small  amount  of  lease  land  so  used  is  undoubtedly  the  result  of  the  high 
cost  of  such  land  compared  to  its  relatively  unproductive  use  as  a  buffer  zone. 

Almost  half  of  all  land  currently  used  by  minerals  producers  in  the  United  States  was 
acquired  prior  to  1930.  More  than  a  fifth  of  the  land  used  by  mineral  producers,  however, 
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Table  22 


MEANS  OF  ACQUISITION  OF  LAND  FOR  AUXILIARY  OR 
NONMINERAL  PURPOSES  BY  ACTIVE  MINERAL 
PRODUCERS  IN  THE  UNITED  STATES 


Sample  Number  of 


1. 

Direct  location  on  federal  land 

Acres 

13,515 

Percentage 

8.1 

Respondents 

]  l 

1 
^ . 

Direct  location  on  state  land 

320 

0.2 

1 

4 

3. 

Purchase  of  federal  land 

5,821 

3.5 

4. 

Purchase  of  state  land 

12,287 

7.4 

4 

5. 

Purchase  of  private  land 

41,255 

24.7 

28 

6. 

Federal  lease 

19,362 

1  1.6 

4 

7. 

State  lease 

28,246 

16.9 

7 

8. 

Indian  lease  land 

4,825 

2.9 

1 

7 

9. 

Private  land  leases 

2,005 

1.2 

10. 

Private  lease  with  option  to  buy 

1  1,200 

6.7 

3 

11. 

Land  exchange 

15,339 

9.2 

5 

12. 

Merger  on  partnership 

2 

0.0 

1 

8 

13. 

Other 

12,687 

7.6 

TOTALS 

166,864 

100.0 

Total  number  of  respondents:  66 


dData  (rom  a  representative  sample  of  large  and  small  metallic  and  nonmetallic  mineral 
producers  in  the  United  States  surveyed  in  1968  by  the  Division  of  Economic  and 
Business  Research,  The  Unitersity  of  Arizona. 

^Some  respondents  obtained  land  by  more  than  one  method. 


has  been  obtained  since  1961.  This  includes  land  acquired  as  unpatented  mining  claims,  as 

well  as  land  acquired  through  the  patenting  of  claims  and  public,  state,  and  private  land 
leases. 
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Table  23 


CURRENT  STATUS  OF  MINERAL  LAND  CONTROLLED 
BY  NONFUEL  MINERALS  PRODUCERS 
IN  THE  UNITED  STATES 


1 .  Patented  claims 

2.  Unpatented  claims 

3.  State  lease  land 

4.  Federal  lease  land 

5.  Private  lease  land 

6.  Other 

TOTALS 


Land  Actually  Over 
the  Orebody  or 

Mineable  Mineral3 

Number 

Acres 

Percentage 

Responde 

32,834 

20.5 

35 

56,779 

35.6 

23 

12,011 

7.5 

10 

24,267 

15.2 

6 

19,521 

12.2 

16 

14,340 

9.0 

13 

159,235 

100.0 

Total  number  of  respondents:  75 


aData  from  a  representative  sample  of  large  and  small  metallic  and  nonmetallic  mineral 

producers  in  the  United  States  surveyed  in  1 968  by  the  Division  of  Economic  and  Business 
Research,  The  University  of  Arizona. 

^Some  respondents  obtained  land  by  more  than  one  method. 
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PURCHASE  OF  FEDERAL  LAND 

^  3.5% 

^LOCATION 
jTyXvXv:  LEASES  XvXv\  LAND 

10.8%  . 


MEANS  OF  NONhMINERAL 
LAND  ACQUISITION 


MEANS  OF  ACQUIRING  LAND 
DIRECTLY  OVER  AN  OREBODY 


Fig.  104  -  Land  acquired  by  existing  mineral  producers  has  been  obtained  in  a  variety  of  ways. 
Although  more  than  half  the  land  directly  over  valuable  mineral  deposits  has  been  obtained  through  the 
mineral  location  system,  various  leasing  arrangements  have  also  been  used.  The  lands  used  for  purposes 
other  than  actual  mining  have  been  obtained  in  a  greater  variety  of  ways. 
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FEDERAL  LEASE  LAND 
|  4.6% 


PRIVATE  LEASE  LAND 


MEANS  OF  ACQUIRING  LAM) 
PERIPHERAL  TO  THE  OREPOD' 
pUT  NEEDED  FOR  MINING 


TPRIVATE  LEASE  LAND 
1.8% 


t'1EANS  0F  acquiring  land 

USED  FOR  IrASTE  STORAGE 
AAD  DUMP  LEACHING 
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PATENTED 

CLAIMS 

6.7%  a 


OTHER 

19.2% 

Wi 


PRIVATE 


PATENTED  CLAIMS 
32.7% 


UNPATENTED  CLAIMS 
1.1% 


E  LAND 

0.2% 


MEANS  OF  ACQUIRirG  LAND. 
FOR  SURFACE  PLANT  SITES 


UNPATENTED  CLAIMS  0.7% 
1  flEASE  LAND  0.4% 


MEANS  FOR  ACQUIRING  I  AND 
FOR  PRODUCER-OWNED  RESIDENTIAL 
AND  COMMERCIAL  USE 


Fig.  106  -  Almost  all  of  the  land  used  for  surface  plant  facilities  by  existing  minerals  producers  has  been 
obtained  through  non-federal  sources.  Nearly  one-third  of  all  residential  and  commercial  areas  adjacent  to 
mining  operations,  however,  are  on  patented  claims. 

< 

* 
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Fig.  107-  Means  of  land  acquisition  for  buffer  zones.  While  the  deliberate  use  of  buffer  zones  around 
existing  mining  operations  is  not  common,  those  that  exist  are  mostly  on  land  acquired  under  the  mineral 

°™  '°1  *  "Y  <hese  SreaS  aK  actually  over  mineral  *<>P°sits.  but  are  being  held  for  future 
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Fig.  108  -  Almost  half  of  the  land  held  by  existing  mineral  producers  in  the  United  States  was  acquired 
before  1930.  Approximately  20 percent  has  been  obtained  since  196 1. 
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J&gRfo. 


Fig.  109  *  77>e  increased  use  of  truck  haulage  in  open  pit  mines  has  decreased  the  surface  area  required 
for  mining  large ,  low-grade  orebodies.  As  shown  in  the  upper  photograph ,  rail  haulage  demanded 
considerable  lateral  extension  as  a  pit  deepened  in  order  to  provide  a  low  enough  incline  for  the  operation 
of  trams.  Trucks  can  negotiate  steeper  grades ,  however,  and  permit  steeper  overall  pit  slopes  using  less 
surface  area  for  a  given  depth  of  ore.  '  y 

i 
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B.  LAND  USE  BY  THE  MINERAL  INDUSTRIES 

Based  on  a  survey  of  land  use  by  active  mineral  producers  in  the  United  States  in  1968 
the  average  mine  had  a  total  land  requirement  of  about  three-fourths  of  an  acre  for  every 
ton  of  ore  mined  each  day.  As  shown  by  Figure  111,  however,  such  a  ratio  was  not  uniformly 
applicable  to  all  mines.  More  significant  are  the  averages  for  the  individual  geologic  settings. 
The  average  disseminated  ore  deposit,  for  example,  has  a  production  of  about  27  000  tons 
per  day  and  uses  nearly  12,000  acres  of  land,  for  a  ratio  of  0.44  acres  per  ton  of  daily 
output.  The  average  bedded  ore  deposit,  on  the  other  hand,  produces  about  2,300  tons  per 

ThV.  K°m  a,pproximately  9’200  acres  for  a  ratio  of  four  acres  per  ton  of  daily  production. 

c  bedded  deposits  use  80  percent  as  much  land  as  the  disseminated  ore  deposits  while 
yielding  only  about  eight  percent  as  much  production  tonnage.  Obviously,  this  is  to  be 
expected  with  bedded  ore  deposits  which  have  much  greater  horizontal  than  vertical 

^terSI°TlS'  SllC1  1S.n0t  ^  CaSC  W'th  Vdn  deposits’  but  nevertheless,  their  land  use  is 
greater.  The  mean  value  ol  output  tor  vein  deposits  is  750  tons  per  day  from  nearly  4  400 

lo'we'r  n?  °  °t  nfAly  S,X  aCFeS  PCr  t0n'  The  t0tal  Iand  retirements  for  vein  deposits  are 
IZ  a  ?TCu  °  d,sseminatcd  ^posits),  but  the  production  rate  is  so  much  lower  that 

major  geolo^c  seu.ngs6  'a"d  “*  *  °f  PCr  dai'y  t0"  °f  °utpid  the  ‘b™ 

When  only  mineral  land  is  considered,  disseminated  deposits  compare  much  more 
closely  with  the  other  geologic  settings.  The  mineral  land  requirements  of  the  average 
disseminated  deposit  is  less  than  40  percent  as  much  as  the  average  bedded  deposit.  When 
nonmmeral  land  is  singled  out  for  comparison,  the  relative  positions  of  each  geologic  setting 
“T  ‘0  Sh°wfb,edd/d  deposits  using  very  little  “nonmineral”  land  while  both  the 

product!’ ^“re  u!T  “*  ^  t0  dadT 

nattlm  mfWteH°i  asSociati°n,  be‘weef  outPut’  ore  land,  and  waste  storage  land  follow  the 
pattern  reflected  by  mineral  land  and  nonmineral  land  use.  (See  Figures  114  and  115  ) 

suomp?!!!  depoSds  and  vein  deposits  make  intensive  use  of  ore  land  and  utilize  waste 
‘  f  and  !"  d'rect  Proportion  to  their  volume  of  production.  Mines  on  bedded  deposits, 
on  the  other  hand,  use  large  amounts  of  ore  land  and  very  little  waste  storage  land. 

Almost  two-thirds  of  the  mines  surveyed  use  less  than  10,000  acres  and  almost  90 

largest  amo u nfS  om"  fT  ^  °f  ‘°tal  'and'  The  larges(  However,  does  not  use  the 

,tm,ih.  r  a,nd'  ,'S  an  °pe"  p,t  mine  usinB  allnos‘  1 2.000  acres  lor  an  efficiency 

land  1m  tl  °re  PCrnday  PCr  UCre  “SUd-  The  mine  whidl  controls  the  most 

,L.  ’R  ,  .  s--000  dCres,  is  an  underground  operation  producing  about  40,000  tons  per 

clay,  both  mines  involve  disseminated  ore  deposits 

prodAudng8about  mdndnent^ePOSit!i  the  'argest  Producer  is  a"  underground  potash  mine 
producing  about  1 0,000  tons  per  day  while  controlling  more  than  1 6,000  acres  of  land  This 

storage  ^re! The^bedded!  98  ?"*"*  °,l  f‘S  ,a"d  «  'a"d  a"d  <wo  pem!"^ 
producing  4  non  t  b  d  deposit  controlling  the  most  land,  however,  is  a  surface  mine 

perccmt  of  Tnd  I  T  a'm°st  22'000  acres-  Thls  mi'ie  likewise  classifies  98 

!  !  ,  d  f  land  and  ,wo  Percent  as  waste  storage  land.  Both  of  these  bedded 

posits  control  more  land  than  the  largest  mines  producing  from  disseminated  deposits 
Among  the  properties  on  vein  deposits  surveyed,  one  mine  has  both  the  latest  area  and  the 
gest  production,  using  about  9,000  acres  and  producing  1 ,500  tons  of  ore  per  day 

0  jRi  <rorreia,,on  between  daily  production  and  total  land  used  has  been  calculated  at 
0.381  winch  is  only  slightly  higher  than  the  minimum  (0.351)  considered  for  sign  ficance 
with  the  sample  obtained.  Nevertheless,  it  is  a  significant  corSmtot&S 
mines  do  use  more  land  than  small  mines,  sometimes.  statistically.  Larger 

The  correlation  indicates,  however,  that  the  relationship  is  not  at  all  precise  There  k  •, 

FigureTfl  °tl  ya.r,at,on  111  tlle  re|ationship,  especially  among  tile  smaller  mines.  As  shown  in 
turc  I  I,  lie  larger  copper  mines  lorm  a  cluster  in  the  over  10,000  tons  per  dav  group  li 

T  ies  m  7  ,n°,ed  tl,a'  a  largc  ^'ybdenum  mine  falls  near  the  cen  er  o.  his  du  e 
These  mines  belong  to  a  group  whose  geologic  setting  is  that  of  a  disseniinated  mc'tallic 
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propX  *°»eTrLTZTct,°ofn  “  "  *«*««  «  -  Scaler 
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Fig.  Ill  -  This  plan  of  an  open  pit  copper  mining  and  beneficiating  operation  in  the  Southwest 
illustrates  the  various  uses  to  which  surface  area  must  be  put  in  the  utilization  of  mineral  resources.  These 
include  the  pit  itself,  waste  storage  areas,  leaching  areas,  beneficiation  plant  site,  shop  and  office  sites, 
access  roads,  and  residential  and  commercial  areas.  The  geology  and  topography  of  the  property  exert 
strong  influences  on  the  location  and  configuration  of  the  various  areas. 


sulfide  orebody.  Nevertheless,  in  a  general  way,  it  may  be  said  that  mines  with  a  largetrate> 
of  production  use  more  land  than  do  smaller  mines,  but  there  is  considerable  variation, 
particularly  among  the  smaller  mines.  From  the  fact  that  there  is  a  statistically  significant, 
yet  poor,  correlation  between  volume  of  production  and  total  land  use,  it  can  be  inferred 
that  there  are  other  relevant  factors,  some  which  correlate  and  some  which  do  not. 

The  statistical  correlation  of  production  volume  with  mineral  land  yielded  correlation 
coefficients  far  below  the  level  acceptable  for  statistical  significance.  It  therefore  can  be 
inferred  that  there  is  no  correlation  between  volume  of  production  and  extent  of  mineral 
land  used.  Similarly,  there  -is  no  statistically  significant  correlation  between  rate  of 
production  and  the  area  of  land  directly  over  the  orebody.  Some  of  the  very  large  mines,  in 
fact,  use  a  relatively  small  amount  of  land  directly  over  their  orebodies.  Five  nonmetal 
mines  surveyed  use  over  1 0,000  acres  of  ore  land  to  support  production  ranging  from  about 
1 ,000  tons  per  day  to  over  1 0,000  tons  per  day.  The  large  metal  mines,  primarily  on 
disseminated  ore  deposits,  have  a  low  percentage  of  ore  land  to  total  land,  whereas  the 
nonmetal  mines  have  most  of  their  land  actually  over  the  orebody. 

The  statistical  correlation  of  the  area  of  nonmineral  land  used  with  production  is 
reasonably  good,  at  about  0.566.  There  is  a  loose  but  definite  association  of  increasing  area 
roughly  proportionate  with  increases  in  production.  Where  there  is  a  strong  correlation 
between  area  used  and  rate  of  production,  the  efficiency  factor  for  land  approaches  a 
constant.  Waste  storage  land  use  varies  directly  with  production  and  has  produced  such  a 
constant  at  about  one  fifth  acre  per  ton  of  daily  ore  output  for  metal  mines. 

The  most  striking  contrast  between  mines  of  different  geologic  settings  comes  in  tiie 
pefcerit  of  land  which  is  mineral  land.  The  disseminated  ore  deposits  have  a  very  low 
percentage  of  their  land  directly  over  the  orebody.  Generally,  it  is  below  20  percent.  The 
mines  on  bedded  ore  deposits  (with  the  exception  of  the  uranium  mines) generally  have  more 
than  40  percent  of  their  land  over  ore,  and  most  are  closer  to  95  percent.  Obviously,  those 
producing  from  disseminated  ore  deposits  require  land  other  than  actual  mineral  land  to 
support  production.  Such  requirements  are  often  five  times  the  area  of  actual  mineral  land 
used.  Other  types  of  mines  take  most  of  their  land  as  mineral  land,  but  not  all  of  it  is  over 
ore.  Many  uranium  mines  have  vast  reserves  of  mineral  land  compared  to  that  land  which 
happens  to  lie  directly  over  the  ore  zone  being  mined. 

No  justification  can  be  found  in  the  available  data  to  assert  that  any  particular  mineral 
dominates  any  special  land  consideration  or  efficiency  factor.  Copper  mines  are  similar  in 
many  land  use  characteristics,  and  there  is  a  strong  temptation  to  consider  copper  as  the 
relevant  variable  and  to  give  the  data  for  copper  mines  an  interpretation  similar  to  the 
interpretation  given  the  data  for  disseminated  ore  deposits.  The  two  disseminated 
molybdenum  deposits  surveyed,  however,  exhibit  land  use  characteristics  similar  to  most  of 
the  copper  mines,  indicating  that  the  similarities  of  copper  mines  are  because  of  their 
association  with  disseminated  sulfide  orebodies,  rather  than  because  they  are  copper  mines/ 
A  factor  that  does  seem  to  be  of  significance  in  land  use  is  the  percent  of  recoverable 
mineral  in  the  ore.  Minerals  such  as  most  of  the  metallics  need  only  a  small  percent  of  value 
per  ton  to  be  of  ore  quality,  while  most  industrial  minerals  require  that  a  higher  percentage 
of  the  bulk  mined  be  of  recoverable  mineral  in  order  to  be  of  ore  quality. 

Whether  a  mine  is  surface  or  underground  seems  to  have  little  effect  on  overall  land  use. 
Open  pit  mines  tend  to  be  large  and  underground  mines  small,  but  underground  block 
caving  mines  may  be  as  large  as  open  pit  mines.  The  relationships  that  are  found  among 
mining  methods  seem  to  be  a  reflection  of  the  type  of  ore  deposit,  rather  than  the  mining 
method.  It  might  seem  at  first  that  underground  mines  would  not  require  as  much  wasj$ 
storage  land,  because  they  do  not  have  to  dispose  of  additional  waste  material  from 
stripping  overburden.  Apparently,  this  is  not  the  case.  Nearly  all  metal  mines,  both  surface 
and  underground,  closely  follow  the  established  correlations. 

To  explain  why  the  removal  of  overburden  does  not  necessarily  lead  to  consistently 
higher  waste  disposal  land,  a  hypothetical  case  of  two  disseminated  ore  deposits  of  equal 
size  but  of  greatly  different  depths  may  be  examined.  In  the  first,  the  ore  is  relatively 
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shallow  and  the  decision  is  to  mine  by  open  pit  methods,  with  an  arbitrary  pit  slope  of  45 
degrees.  The  mine’s  land  requirements  include  both  the  pit  and  the  waste  overburden 
dumps.  In  the  other  case,  the  deposit  is  much  deeper,  resulting  in  a  decision  to  use 
underground  block  caving.  Since  the  cave  will  fually  reach  the  surface  and  theoretically 
break  back  to  the  angle  of  subsidence,  an  allowance  must  be  made  at  the  surface  for  all  land 
that  may  be  disturbed.  The  angle  of  subsidence,  estimated  at  65  degrees  for  this  example 
radiates  outward  from  the  edges  of  the  ore  to  encompass  more  land  than  the.  theoretical  pit’ 
thus  tending  to  compensate  for  the  overburden  dump  area  in  the  open  pit  example.  Thus, 
the  land  requirements  in  disseminated  deposits  of  open  pit  and  underground  tend  to  be  the 
same  because  the  depth  tends  to  influence  the  decision  as  to  mining  method,  and  depth 
combined  with  the  angle  of  subsidence,  in  one  case,  tends  also  to  compensate  for  the  land 
used  tor  storing  waste  overburden  in  the  other  case.  Furthermore,  the  amount  of  land 
required  tor  mill  tailings  storage  would  be  about  the  same  in  either  case. 
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ACRES  OF  MINERAL  LAND 


Fig.  1 12  -  The  relationship  of  mineral  land  held  to  volume  of  production  has  not  been  consistent  for  all 
types  of  non  fuel  mining  operations.  Geologically  similar  deposits  of  similar  size  do  involve  similar  land 
requirements,  however.  1 
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ACRES  OF  NON-MINERAL  U\ND 


F'9.  1 13  '  Jhe  a™ount  of  "nonmineral"  land  used  by  existing  minerals  producers  varies  somewhat  with 

TorTZ°LPenTC'IOn'  Primari'Y  °f  **  aSS°Ciat'°n  betWeen  m'Ume  °<  OU,put  *nd  «•*« 


707 


PRODUCTION 

(tons/day) 


Fig.  114  For  most  metal  mining,  there  is  a  strong  and  consistent  relationship  between  the  volume  of 
production  and  the  amount  of  land  used  for  waste  storage. 
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C.  SOLID  WASTE  MANAGEMENT 


Solid  wastes  produced  in  mining  co  isist  of  all  less-than-ore-grade  rock  that  must  be 
excavated  in  order  to  mine  the  ore.  This  material  is  often  segregated  into  barren  waste  rock, 
containing  practically  no  mineral  value,  and  rock  with  some  ore  mineralization  but  of 
insufficient  grade  to  be  labeled  ore  under  the  prevailing  market  conditions.  The  latter 
material  may  be  stockpiled  for  future  processing  if  the  price  of  the  commodity  should  rise, 
or  the  valuable  mineral  may  be  extracted  from  its  barren  host  rock  with  leach  solutions  or 
other  processes  less  costly  than  the  regular  beneficiation  and  processing  normally  used. 

Waste  material  is  excavated  in  order  to  achieve  the  lowest  total  mining  cost  per  unit  of 
valuable  mineral  recovered.  In  surface  mining,  waste  material  (rock  or  unconsolidated 
overburden)  overlying  the  ore  must  be  removed  before  the  ore  can  be  mined.  Barren  rock 
may  also  be  produced  from  haul  road  or  plant  site  construction,  although  these  sources  of 
waste  are  relatively  unimportant. 


The  quantity  of  waste  rock  excavated  in  underground  mining  is  relatively  insignificant  in 
comparison  to  that  produced^ by  surface  mines.  Underground  waste  rock  primarily  comes 
rom  development  openings  (shafts,  drifts,  and  raises),  although  a  minor  amount  is  also 
produced  in  stoping  operations.  Usually,  however,  it  is  too  costly  to  separate  ore  and  waste 
in  the  stopes,  so  that  all  stope  production  is  treated  as  ore. 

Methods  of  mineral  recovery  other  than  the  more  conventional  methods  of  surface  and 
underground  mining  include  methods  such  as  in-place  leaching,  solution  mining,  Frasch 
process  sulfur  mining,  and  other  borehole  systems  such  as  those  used  in  the  recovery  of 
he  ium.  In  all  ot  these  methods  (even  in  in-place  leaching  where  the  pregnant  solutions  are 
collected  and  removed  through  a  system  of  previously  excavated  shafts,  drifts,  and 
cross-cuts),  the  amount  of  solid  waste  from  development  openings  is  relatively  small 
compared  to  the  amounts  of  waste  from  conventional  mining.  This  waste  can  usually  be 
used  as  fill  material.  When  boreholes  are  used,  the  resulting  waste  (equivalent  in  volume  to 
about  one  and  one-half  times  the  volume  of  the  boreholes)  is  negligible.  Much  of  the 
cuttings  or  core,  as  the  case  may  be,  will  be  collected  for  samples.  The  remainder  is  usually 
dumped  out  on  the  ground  near  the  collar  of  the  hole. 

In  the  open-pit  mining  of  metalliferous  deposits  there  is  typically  one  to  two  times  as 
much  waste  rock  to  dispose  of  as  there  is  ore  mined.  In  1 966  the  waste  handled  at  all 
openpit  metal  mines  in  the  United  States  was  more  than  one  and  a  half  times  the  amount  of 
ore,  or  634  million  tons.  The  waste-to-ore  ratio  at  selected  openpit  copper  mines  normally 

ranges  from  about  one  to  over  eight.  Stripping  ratios  in  the  range  of  two  to  three  are  most 
common. 

The  waste  overburden  stripped  from  open  pits  is  normally  stored  as  near  to  the  pit  as 
possible  Canyons  and  hillsides  that  can  be  reached  by  a  level  haul  make  ideal  disposal  sites, 
figure  1  10  shows  how  topography  in  the  vicinity  of  an  open  pit  was  used  in  planning  for 
waste  dumps  and  leach  dumps.  Figure  1  16  shows  the  relative  scale  and  placement  of  waste 

dumps,  leach  dumps,  and  tailings  dams  at  one  of  the  moderate  size  open  pit  copper  mines  in 
the  Southwest. 

Mill  tailings  are  normally  transported  from  the  beneficiation  plant  that  produces  them 
by  gravity  through  a  launder  to  storage  in  one  or  two  tailings  ponds.  The  tailings  dams  are 
originally  built  up  with  material  from  borrow  pits  or  other  sources  using  various 
combinations  of  draglines,  trucks  and  scrapers.  Present  systems  of  dam  building  pass  a 
portion  of  the  tailings  through  cyclones  placed  against  the  dam  area.  Sand  produced  from  the 
cyclones  is  allowed  to  build  up  in  piles  and  dry.  Then  a  dozer  pushes  and  compacts  sand  on 
top  ot  the  dam,  building  it  up  as  needed. 

In  strip  mining  methods,  advance  stripping  waste  is  stacked  in  the  portion  of  the  pit 
rom  winch  the  ore  was  last  mined.  When  a  new  portion  of  the  ore  zone  is  exposed,  it  is 
mined  first  and  then  filled  as  another  cycle  of  production  commences.  In  this  method  of 
mining,  which  is  especially  well  adapted  to  the  mining  of  relatively  thin,  flat-lying  tabular 
ore  zones,  the  only  waste  that  requires  disposal  outside  of  the  mined  area  is  the  overburden 
from  the  initial  cut  in  a  block.  Sometimes  this  waste  is  used  to  fill  the  last  cut  in  a  given 
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deposit  or  block  if  the  haul  distance  is  not  excessive.  Because  of  the  expansion  or  swell  of 
t  e  excavated  material,  the  surface  of  the  spoil  is  higher  in  elevation  than  the  original 
ground  surface.  The  surface  resulting  from  a  dragline  casting  operation  is  typically  a  series  of 
parallel  ridges  and  valleys.  '• 

The  quantity  of  waste  rock  produced  in  underground  mining  is  extremely  small  in 
comparison  to  the  quantity  generated  in  surface  mines.  While  the  amount  of  waste  rock 
moved  in  underground  mining  is  relatively  small,  the  handling  cost  per  ton  for  underground 
waste  is  far  greater  than  for  surface  waste.  Although  in  some  mining  methods,  waste  rock  is 
used  underground  for  stope  fill,  this  material  is  normally  transported  to  the  surface  for 
disposal.  Most  waste  rock  is  excavated  underground  during  the  extension  of  development 

openings  such  as  shafts,  drifts,  and  raises,  with  a  minor  amount  coming  from  stope 
operations. 

.  fIn  dereP  ore  deP°sits  in  weak  country  rock,  one  of  the  supported  stope  mining  methods 
(cut-and-rill  or  square-set  stoping)  is  frequently  used.  Both  of  these  methods  use  waste 
material  lor  stope  fill  to  provide  permanent  ground  support,  which  in  turn  permits  safe 
mining.  With  these  methods,  the  mine  operator  is  thus  able  to  dispose  of  some  of  his  waste 
products  underground.  The  fill  material  must  be  inexpensive,  readily  available,  and  easy  to 
deposit  in  the  stopes.  It  must  also  provide  an  acceptable  working  surface  and  be  capable  of 
providing  adequate  support.  Mill  tailings  possess  all  of  these  qualities  and  are  the  most 
popular  type  of  underground  fill  material.  Development  waste  rock  is  occasionally  used  in 
tins  manner,  but  it  is  seldom  available  in  sufficient  quantity  to  satisfy  total  requirements. 
Occasionally,  the  supply  of  mill  tailings  will  also  be  inadequate,  so  that  material  must  be 
mined  either  on  the  surface  or  underground  specifically  for  the  stope  fill.  These  situations 
are  rare,  however,  as  there  generally  is  a  surplus  of  waste  to  dispose  of  from  the  mining  and 
concentrating  operations.  Stope  filling  is  an  expensive  operation,  so  that  it  is  used  only 
when  permanent  rock  support  is  required  for  safe  mining.  Because  of  the  stope  fill  cycle 

cut-and-fill  mining  and  square-set  stoping  are  two  of  the  costliest  underground  mining 
methods. 

As  is  also  common  in  surface  mining,  waste  rock  from  underground  operations  is  often 
used  in  constructing  dams  for  concentrator  tailings.  Again,  however,  the  small  amount  of 
waste  rock  produced  from  underground  mining  is  usually  insufficient  and  must  be 
supplemented  with  material  from  other  sources. 

There  are  noteworthy  differences  in  the  practices  of  waste  disposal  or  storage  between 

small  and  large  scale  mining  operations.  As  a  generalization,  small-scale  operations  tend  to 

have  higher  operating  costs  and  are  forced  to  mine  higher-grade  material.  They  accomplish 

this  by  using  a  higher  cut-off  point  and  a  lower  stripping  ratio,  by  high-grading  or  gophering 

(mining  only  the  rich  portions  of  a  deposit  without  regard  to  the  subsequent  recovery  of 

lower-grade  portions),  by  selective  mining  (which  may  include  sorting  waste  from  the  ore  in 

stopes),  and  other  similar  practices,  all  of  which  tend  to  sacrifice  recovery  for  the  purpose  of 

minimizing  the  amount  of  material  to  be  handled.  This  results,  of  course,  in  much  less  solid 

waste  to  be  disposed  of  per  unit  of  value  recovered  than  in  the  larger  scale  operation,  which 

may  take  mucn  more  waste  in  order  to  effect  a  high  recovery  and  good  conservation  of  a 
mineral  resource. 

Little  attention  is  usually  given  to  the  disposal  of  solid  wastes  in  remote  areas.  They  are 
usually  Placed  in  the  most  convenient  spot  and  nothing  further  is  done  to  stabilize  or  treat 
such  rock  dumps  and  tailings  ponds.  In  time,  weathering  produces  soil  dumps  naturally  if 
the  region  supports  vegetation.  In  more  barren  and  mountainous  terrain,  mine  dumps  on 

talus  slope*  CS  ^  Wlth  ^  natural  scenery  and  often  are  mistaken  for  natural 

In  mountainous  or  rugged  terrain,  mine  waste  dumps  may  afford  the  only  level  ground  in 
the  near  vicinity  of  the  mine.  In  these  circumstances  mining  companies  normally  utilize  the 
!?vel  surface  of  the  dumps  for  many  purposes.  The  Morenci  Branch  of  Phelps  Dodge 

mnTof1?1  at  ^renCr’  Anf°na’  has  used  mine  dumPs  as  a  site  for  the  construction  of 

sTorL  ^  SU/*tCe  Plam’ inc,uding  office  buildings,  garages,  shops,  warehouses,  and 

storage  yards.  Most  of  the  company  housing  for  employees  at  Morenci  is  also  built  on  waste 
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Fig.  118  -  Tailings  disposal  ponds  of  the  Union  Carbide  Corporation's  tungsten  mining  operation 
northwest  of  Bishop,  California,  on  the  eastern  slope  of  the  Sierra  Nevada.  The  tailings  dams  are  covered 
with  vegetation  that  blends  with  the  environment.  The  tower  pond  was  described  by  one  impartial  observer 
(a  five-year  old  boy)  as  a  "nice  little  mountain  lake. " 


dumps.  Thus,  under  certain  circumstances,  waste  storage  areas  have  attained  far  greater 
usefulness  and  value  than  the  original  natural  terrain. 

Most  of  the  metals,  with  few  exceptions,  are  mined  by  conventional  mining  methods 
and  solid  waste  is  disposed  of  (stored)  in  accordance  with  the  mining  and  beneficiation 
systems  used.  A  relatively  small  (but  growing)  amount  of  copper  is  mined  by  in-place 
leaching,  and  the  solution  mining  of  uranium  is  still  being  conducted  mostly  on  an 
experimental  basis.  Native  sulfur  deposits  mined  by  the  Frasch  process  are  the  major  source 
of  the  nation’s  sulfur  supply.  As  mined,  this  material  is  normally  99.5  percent  pure  and 
there  are  no  solid  wastes  to  dispose  of  or  store.  Helium  is  recovered  through  boreholes  as  a 
gas  and  there  are  no  solid  wastes  except  the  negligible  amount  of  cuttings  created  in  the 
drilling  of  the  borehole. 

Uranium  mill  wastes  are  usually  given  special  attention  in  their  disposal.  Uranium  ores  in 
the  Western  United  States  normally  contain  from  0.20  to  0.25  percent  uranium  oxide 
(U3O8),  and  the  radioactive  materials  present  are  the  normally  occurring  U238  and  U235 
isotopes  with  their  decay  products.  Approximately  70  percent  of  the  radioactivity  in  the  ore 
remains  undissolved  in  the  solid  mill  tailings,  which  must  then  be  impounded  within  tailings 
dams.  The  materials  in  the  dams  are  usually  stabilized  by  various  methods  such  as  leveling, 
covering  with  soil  or  riprap,  and  (where  practical)  planting  with  vegetation.  In  Colorado, 
proposals  have  even  been  presented  to  the  state  for  stabilizing  the  tailings  pits  at  all 
abandoned  uranium  mill  sites.74  At  Rifle,  Colorado,  the  Union  Carbide  Corporation  leveled 
the  top  of  a  10-acre  tailings  dump  and  then  riprapped  the  sides  with  broken  pieces  of 
concrete  from  an  old  mill  foundation,  subsequently  covering  the  riprap  with  six  inches  of 
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initial  growing  season  to  helo'th*611  Wltl'  SeCd  °f  various  8rasses  and  sprinkled  during  the 
company  doef  no? Xliberatdv ft*  established-  ln  more  ar.d  areas,  however  the 
them  with  a  mixture  of  rock  and^oil V5^  ‘°n  °"  °ld  ,ailm8s  storage  areas  but  does  cover 

produced °arehdisposUedr,of  Tstoredl  nT  “!?  by  conventional  methods  and  the  solid  wastes 
minerals,  however  “end  to  tve  ^low,  ^'10, 6  Wdh  the  mining  practice  used'  Industria' 
not  support  a  high  recovery  cost  s,^  “  ,1^°  *han  mOSt  metallic  ores-  and  hence  will 

mining  with  high  stripping  ratios  The  afrom  deep  underground  mining  and  surface 

industrial  minerals  is  thus  usually  much  Un,.  °  *aste  t0  be  disposed  of  from  the  mining  of 
metalliferous  deposits  X  Smal,6r  than  that  which  aCCTUes  f™m  the  mining  of 

no  waste  righ‘  a‘  the  surface  50  anally  * 

little  or  no  soliHaste  andr®VCleamn8and  slzmgof  the  excavated  material  usually  produce 

disposal  sites°for  whaMvaste  ““  X?  °f  thfe,pit  itself  p™da  more  than  ample 
of  cement,  economics  dictate  that  th'e  "  l  hmestone  rock  for  the  manufacture 

Deposits  selected  for  minmg  aJe^ LuJly r ahHt „  “  "Y  near  the  “<  p,ant' 

amounts  of  overburden  are  freauentlv  hlpg  h  h  •  VCI7  0631  the  surface’  and  the  minor 
production.  Thus  waste  createdTrom  tH,  “to  tile  raW  materials  ™ed  in  cement 
consequence.  Industrial  materials  fc»rh  a  rnin.in^  0  cement  rock  is  similarly  not  of  much 
potassium)  used  in  the  chemical  industry  S°  U  °  incJuding  those  of  sodium  and 
These  mining  methods  produce  virtually  no  sohdwa^tes  b°reh°'e  ^  SO'Uti°n  me,hods' 
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growth  in  the  normally  semi-arid  environment.  ?  W  >C  ^  watered  freciuently  to  maintain  its 
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Table  24 


COMPARATIVE  SOLID  WASTE  PRODUCTION  FOR 
UNDERGROUND  AND  SURFACE  COPPER  MINES 


Open  Pit  Large  Underground  Small  Underground 
Mine  Mine  (block  caving)  Mine  (square  set  stoping) 


Grade  of  ore 

( 1 )  in  percent  copper 

(2)  in  pounds  of  copper 
per  ton  of  ore 

.75 

15 

.75 

15 

4.0 

80 

Material  mined  per  day 

( 1 )  tons  of  ore 

(2)  tons  of  waste3 

40,000 

100,000 

40,000 

,3,200 

2,500 

200 

Tons  of  concentrator  tail¬ 
ings  per  day 

39,000 

•9,000 

2,167 

Total  tons  per  day  of  waste 
material  produced 

139,000 

71,000 

2,367 

Average  tons  per  day  of 
copper  produced^ 

300 

300 

100 

a Assumes  a  2.5:1  stripping  ratio  for  the  open  pit  mine,  and  waste  rock  production 
percent  of  ore  production  for  the  underground  mines. 

b Assumes  a  concentrate  grade  of  30  percent  copper  and  a  recovery  rate  of  100  percen 
Actual  recoveries  are  usually  less  than  1 00  percent. 


Source  of  data:  U.S.  Bureau  of  Mines,  Minerals  Yearbook,  1966. 


FOOTNOTES 


74/  R.G.  Beverly  ‘‘Unique  Disposal  Methods  are  Required  for  Uranium  Mill  Waste  ”  Minina 
Engineering,  (June  1968),  pp.  52-56.  g 

751  R*G:  Beyuerly>  Uranium  Waste  Disposal,  New  York:  The  Union  Carbide  Corporation  as 
cited  in  the  Engineering  and  Mining  Journal  (April  1 968),  p.  96. 
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CHAPTER  14 


MINERAL  AND  OTHER  USE  OF  THE  PUBLIC  LANDS 


uponVtt UutTl? ttrJZt thepU,bliC  ^  W*^™ rable  effects 
measurable  effects  JponZeZ  touZ  ^7""™“'  ““  °f  **  pM‘C  ^  h“d  >X 


A.  MULTIPLE  AND  COMPARATIVE  LAND  USE 


1.  Dimensions  of  Multiple  Use 

Within  the  last  two  decades  the  term  //;  /  i 

prominence  with  respect  to  the  public  lands  nf  come  into  considerable 

accepted  as  a  prime  objective  of  nuhlir  i  a  *  * le  ^nited  States.  It  has  been  widely 

by  legislation  accompanied  by  the  actuafnractL^and1716^  ^  ^a*’  ^  ll3S  been  S°  established 
well  as  by  numerous  private  and  noTfeder^  ^  J  P°1,CieS  adopted  ^  federal  agencies  as 
land.  The  term  multiple  use  has  a  nice  rini  to  1°  a^?ncies  concerned  with  the  use  of  the 
greater  good  for  a  greater  number  of  peonle^t  imnli^  3  COn"°tatlon  ot  efficiency  and  a 
normal,  or  at  least  better  than  the  past  use  of  the^l  ?  of\ resources  tllat  is  better  than 

Although  the  term  mulDT  J  ?  natl°n  S  Jlmited  natural  resources, 

for  generations,  if  not  for  centuries*  At^Lce  3t'Vfrly  nCW’  the  COncept  in  fact  has  existed 
to  the  use  of  a  given  amount  of  land  for  mor-  th’  ^  °f  COncept  multiPle  use  refers 
accurate  definition  of  the  multiple  use  concent  th*0  T*  purpose-  If  this  is  accepted  as  an 
examined.  The  first  concerns  the  cept  then  two  aspects  of  this  definition  must  be 

purpose  involved  in  the  use  of  that  land  "  °  mvolved-  The  seco»d  involves  the  specific 

relevance  to  the  termand  'concern  Tf  "mfdr’i  ^  ^  w3St  foUr  dimensions  that  are  of 
commonly  used,  most  persons  think  only  in  tefms  T'  Ne,'er‘heless>  When  the  term  is 
land,  its  surface  area.  The  surface  area  of  lant  '  °  °P  1,°  ' 16  aspects  °*  an  amount  of 

areas  as  small  as  one  square  foot  un  to  area!  3  Var‘?ble  and  may  ran8e  fr om  relevant 

of  the  particular  area  concerned  is  of  XnmnLtaf  ?  ’,°USandS  °f  SqUare  miles'  The 

use.  In  general,  it  may  be  said  that  the  smalhfr  the  t0  ",e  mean,n8  for  the  term  multiple 
more  than  one  purpose  at  any  one  time  On  he  !  ?’  *i" 5  6S*  fhe  P°ssibill*y  of  it  serving  ■ 

greater  the  chance", hat  it  may b'e'  used  for Tort ““  '***  the  ^  involved>  «" 
Obviously,  the  square  foot  of  ground  that  k  oe  0ne  PurPose  a*  any  one  time, 

any  other  purpose  as  long  as  that  tree  is  there  hoIT^  by  3  tree  cannot  readily  be  used  for 
can  be  used  for  many  things  besides  fhe  I™  ’  l,°7ver'  3  f°rest  coverin8  '  >000  square  miles 
to  other  potential  and  actual  uses  of  any  area  of  1^“'  S3me  genera'  princiP|e  aPP,ies 

concept  is  time.  Tn  ge^raTX’ sL^LrTTtmi'1'  ‘T  'S  relevant  to  the  multiple  use 

a  given  amount  of  land  may  bfufeTfor  more  mV°'Ved'  the  ,eSS  the  Possibility  that 

longer  the  period  of  t.meTvolved  the  ~  r,  "  “!U’u,po>e-  On  the  other  hand,  the 
would  be  used  for  more  than  one  Durnn J  Th  '  Possibility  that  any  one  amount  of  land 

used  only  for  the  growing  of  that  tree  during^hf  iTT  !i°°(  UP°"  whidl  a  tree  grows  can  be 
ol  several  hundred  years  that  same  sau-ireT  f  °.  that  tree-  Nevertheless,  over  a  period 
one  tree,  unless,  ol  course  thrTee  happen  oT'  be  “-d  for  mevre  than  the  growing  of 
Bnstlecone  Pine.  More  relevant  to  mi,  I  T  b  long-lived  as  the  Redwoods  or  the 

by  a  mining  operation  that  lasts  for  five  '1  (/TrTf  USe’  tbe  Seyeral  hundred  acres  occupied 
lund  during  that  life  of  the  miiie  Over i  ierioH  °nly  one  PurPose  the 

used  for  more  than  one  purpose  In  fart  o  d  8  T  1,an  tbat-  however,  the  land  may  be 
Por  several  purposes.  ThiSSn'^To^u^  *  - 
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r  ,.9ne  ,°*  the  most  prominent  examples  of  multiple  land  use  over  time  is  found  in  Central 
♦»?  i  o!Jiv  where  intensive  mineral  development  on  the  public  lands  of  the  West  began  in 
the  1 840  s.  Much  of  the  area  around  Sacramento  was  used  originally  for  placer  mining 
operations.  When  the  placer  deposits  were  worked  out,  the  fields  of  dredger  tailings  were 
planted  with  orchards  and  citrus  groves.  As  urbanization  spread  throughout  the  Sacramento 
area,  citrus  groves  were  removed  and  replaced  with  housing  developments  and  commercial 
and  industrial  building  sites.  Thus,  over  a  period  of  a  little  less  than  120  years,  this  same 
amount  of  land  saw  three  distinct  uses-mineral,  agricultural,  and  residential.  Even  between 
the  time  the  early  mining  operations  were  abandoned  and  the  dredger  tailings  fields  were 
gra  e  and  planted  to  citrus  groves,  however,  the  mining  areas  formed  a  habitat  for  wildlife 
As  a  result  a  fourth  use  (that  may  be  termed  non-deliberate)  of  the  land  has  also  occurred 

nf  IhP  lo  3?1CU  ar  area  °T  the  PaSt  1 20  years>  Similar  examples  of  changing  patterns  of  use 
of  the  land  are  common  throughout  the  West. 

The  third  major  dimension  that  an  amount  of  land  may  have  is  depth.  Normally  when 
shaking  ot  the  land,  it  is  the  surface  of  the  earth  that  is  considered.  Legal  definitions  of' 
land,  however,  consider  the  volume  that  extends  all  the  way  to  the  center  of  the  earth  and 

IheTnd  C.hSfn  evte"  !nclude  airsPace  above  the  surface.  With  regard  to  mineral  activity  on 
it  is  nnl’iM  ,  T  dlmenslon  *s  a  cntlcal  one.  because  for  many  mineral  industry  activities 

at  the  same  time3™0"6  ““  7  ‘l*® ,‘and  a*  dep,h  and  another  use  of  the  land  at  the  surface 
at  the  same  time  This  is  particularly  true  with  some  of  the  newer  techniques  of  solution 

mining  (where  subsidence  is  not  a  problem),  and  it  has  always  been  true  to  great  extent 

where  underground  mining  methods  (other  than  caving  techniques)  have  been  used  There 

exists,  for  example,  a  relatively  large  salt  mine  under  the  city  of  Detroit,  and  throughout  the 

nation  similar  situations  exist  where  mineral  industry  activity  is  carried  on  at  depth  while 

he  surface  of  the  land  is  used  for  other  purposes.  Of  course,  where  open  prt  mining  or  other 

ace  opera  ions  are  used,  the  depth  and  the  surface  become  one,  and  multiple  land  use  at 

any  one  time  for  a  specific  small  area  is  difficult  to  achieve.  P 

A  '.0llrth  critical  dimension  of  the  land  is  its  composition.  To  many  the  land  consists 
on!y  of  the  minerals,  the  rocks,  the  soil,  and  the  surface  of  the  earth,  or  those  componen 

and  fhe  vegetation  CrUS‘ .  To  others’  however.  land  includes  the  water  resources 

Uirr  ..  8?tat  that  grows  on  the  crust  of  ‘he  earth.  To  many,  it  also  includes  the 
wi  i  e  that  lives  on  the  surface.  Under  some  concepts  of  land,  particularly  in  economics  all 
natural  resources-animal,  vegetable,  and  mineral-are  included  economics,  all 

whiJh^t70rtl0Kn  °7hedeIfinition  of  the  ,erm  multiple  use  involves  the  purpose  for 

to  eve'ra  dSuZn^*"^'  Uke  ^  7*' thiS  p0r*°"  °f  ,he  ^-cept  is  alsosubjeta 
eral  definitions  or  dimensions.  Obviously,  the  extraction  or  removal  of  its  minerals 

resources  is  one  use  to  which  the  land  may  be  put.  The  extraction  and  use  of  water  mav  be 

sa"°‘  ernrP; 15056  in  theu-*  of  the  latd.  The  growing  of  trees  for  watershed  management  for 
,bade’  /  commercial  lumbering  operations  is  also  another  purpose  for  which  the  land  is 

1  2*'^  ” (he  Waste™  United  States.  The  land  may  also  be  used  for  growing  thfng 
other  than  trees.  It  may  be  used  to  provide  feed  for  cattle.  It  may  also  be  used  for  othfr 

recrea  onal  numoT’  ‘f°  frU“  ‘reeS  °r  field  Cr0ps'  The  land  may  also  be  used  for 
recreational  purposes  of  a  wide  variety.  It  may  be  used  to  provide  a  habitat  for  fish  and 

*  "1e’ provldlng  recreati°n  for  those  who  would  hunt  or  fish.  The  land  may  be  used  to 

of  WsItatioT' Thet|trad10n  '0r,CaTerS  °r  °ther  *°Urists  wh0  wish  t0  use  the  land  as  a  place 
o  visitation.  The  land  may  also  be  used  for  residential  purposes,  as  a  place  upon  which 

nd^t^rjct  v^  es  ln  t r,C:PleI  T  ""■  land  may  alS°  be  USed  "or  cLZciaTand 

man  actlVK,es-  ln  fact.  ‘he  land  may  be  used  as  a  site  for  every  conceivable  activity  of 

It  is  quite  often  assumed  that  these  varying  uses  of  the  land  are  either  incompatible  or 

r,y,rr  icrLedr on  ,he  830,6  ,a,nd  a* the  same  ume- ,n  ^ 

Multiple  Z:  o7  th  lTdA  USeS  aTe  n0t  °nly  compatible  but  tend  to  enhance  each  other 
Multiple  uses  of  the  land  are  not  necessarily  mutually  exclusive  In  many  cases  a  single 

wi,:/ 
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Fig.  120  -  Suburban  shopping  center  just  east  of  Sacramento  California,  built  on  land  cleared  of  citrus 
trees  which  had  been  planted  on  dredger  tailings  left  from  former  gold  mining  operations  along  the 
American  River.  Some  orange  trees  still  growing  in  dredger  tailings  are  visible  at  right.  Over  the  last  100 
years,  this  same  land  has  thus  served  three  distinct  uses— mineral,  agricultural,  and  urban. 

purposes,  forestry  purposes,  and  in  some  cases,  it  may  also  serve  residential  purposes.  The 
range  of  uses,  of  course,  is  subject  to  the  size  of  the  particular  area  involved. 

More  relevant  to  this  discussion  is  the  fact  that  the  mining  of  gems  or  particular  types  of 
rock  by  amateurs  known  as  rockhounds  (although  strictly  speaking  a  utilization  of  mineral 
resources)  is  usually  considered  by  those  performing  this  activity  as  a  recreational  use  of  the 
land.  Such  is  the  case  in  many  areas  throughout  the  Western  United  States.  Similarly, 
commercial  mining  activity  itself  is  a  widely  utilized  tourist  attraction  and  has  thus  become 
a  recreational  use  of  the  land.  The  old  ghost  towns  scattered  throughout  the  West  are 
perhaps  the  most  prominent  examples  of  this.  In  addition,  modern  mining  operations  also 
serve  as  tourist  attractions  in  many  locales,  particularly  where  these  operations  are  relatively 
unique,  such  as  at  Bingham  Canyon  near  Salt  Lake  City.  The  multiple  purpose  to  which  a 
single  activity  on  the  land  may  be  put  is,  of  course,  not  restricted  to  mineral  activity  and 
recreation,  although  recreation  is  perhaps  the  broadest  of  all  the  categories  involved  in  the 
use  of  the  public  lands. 

2.  Comparative  Land  Use  in  Arizona 

A  study  of  the  extent  of  surface  area  occupied  by  various  land  uses  in  Arizona  indicates 
that  the  mineral  industries  use  a  relatively  small  amount  of  surface  area  compared  to  other 
activities.  With  a  substantial  portion  of  the  West’s  mineral  production  coming  from  Arizona, 
it  is  likely  that  mineral  resource  utilization  requires  even  less  land  in  the  other  Western 
States.  This  is  supported  by  the  fact  that  more  waste  material  (247.4  million  tons  in  1966) 
has  been  handled  by  surface  and  underground  mines  in  Arizona  in  recent  years  than  in  any 
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Fig.  121  -  Multiple  use  is  a  concept  applicable  to  the  materials  moved  by  mining  operations  as  well  as  to 
the  surface  area  involved.  Construction  of  the  Oroville  Dam  in  California  was  facilitated  by  the  extensive 
use  of  dredger  tailings  available  -nearby.  The  waste  product  of  previous  mining  thus  enabled  the  creation  of 
a  lake  for  recreational  purposes,  the  provision  of  water  for  urban  and  agricultural  activities,  and  the 
production  of  electric  power. 

other  state  in  the  nation.  The  only  other  Western  State  with  substantial  waste  output  has 
been  Utah,  with  about  one-third  as  much  waste  material  mined  as  Arizona.76  With  a  rather 
definite  relationship  existing  between  amount  of  land  used  and  volume  of  waste  material 
handled  (see  Chapter  13),  Arizona  mineral  industry  activities  undoubtedly  occupy  more 
land  than  such  activities  elsewhere  in  the  West. 

In  1966,  Arizona’s  mineral  industries  occupied  approximately  93,000  acres,  only  0.13 
percent  of  the  entire  area  of  the  state  (see  Table  25).  Mineral  industry  activity  in  other 
Western  States  undoubtedly  involves  the  use  of  considerably  smaller  areas.  Despite  the 
relatively  small  amount  of  land  used,  the  industry  produced  mineral  commodities  worth 
almost  $622.1  million.77  This  is  equivalent  to  a  gross  annual  output  of  approximately 
$6,700  in  minerals  from  each  acre  of  ground  used  by  the  industry.  Only  manufacturing  and 
commercial  uses  of  the  land  yield  a  higher  gross  revenue  per  acre.  It  should  be  remembered, 
however,  that  this  $6,700  per  acre  per  year  figure  is  an  average,  and  as  such  is  probably  not 
applicable  to  all  types  of  mining  activity.  Some  types  of  mineral  resource  use  undoubtedly 
yield  more  per  acre,  while  others  produce  less. 

Despite  mining’s  major  importance  in  the  economy  of  Arizona,  it  is  far  from  being  a 
major  user  of  land.  In  recent  years,  grazing  has  been  the  largest  user  of  Arizona  land,  with 
such  activities  occupying  over  40  million  acres,  more  than  55  percent  of  the  state’s  total 
area.  This  large  amount  is  somewhat  deceptive,  however,  for  many  areas  of  the  state  are 
suitable  for  little  else  other  than  grazing.  As  a  result,  the  state’s  grazing  acreage  is  in  effect  a 
residual,  with  such  activity  occupying  the  land  remaining  after  all  other  uses  have  been 
accommodated. 
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The  large  acreage  devoted  to  grazing  in  Arizona  is  only  partly  reflected  in  the  value  of 
the  state  s  livestock  output.  In  1 966,  cash  receipts  received  by  Arizona  ranchers  and  feeders 
lor  the  sale  of  livestock  and  animal  products  amounted  to  $245.5  million.78  This  amounts 
to  an  average  annual  gross  output  from  grazing  land  of  about  $6  per  acre.  The  per-acre 
figure  is  deceptively  high,  however,  since  a  substantial  portion  of  the  value  of  livestock 
output  in  the  state  is  realized  from  sales  from  feedlots,  not  from  open  range  or  pasture. 
Thus,  the  actual  gross  y.'eld  from  grazing  land  in  Arizona  is  probably  much  less  than  one 
percent  of  the  gross  annual  yield  of  mining  land. 

The  second  largest  user  (perhaps  occupier  is  more  appropriate)  of  land  in  Arizona  is 
recreation.  This  category  actually  involves  a  multitude  of  activities,  however,  and  thus 
should  probably  be  separated  into  several  classifications.  As  estimated  by  the  Arizona 
Outdoor  Recreation  Coordinating  Commission,  the  largest  class  of  recreational  land  use 
invo  ves  some  1  5  million  acres  termed  natural  environmental  areas.  Another  four  million 
acres  in  the  state  are  in  wilderness  areas,  and  an  additional  one  million  acres  are  in  what  the 
Commission  called  scenic  splendor  areas.  This  relatively  low  density  recreation  thus  occupies 
a  total  of  approximately  20  million  acres  of  Arizona  land.7  9 

The  economic  return  from  low  density  recreational  use  is  difficult  to  measure,  and  such 
measurement  may  not  even  be  appropriate.  In  1965,  however,  a  study  of  the  economic 
impact  ol  hunting  and  fishing  in  Arizona  estimated  that  those  using  the  land  for  hunting 
made  expenditures  of  about  $21.4  million.80  Considering  that  the  15  million  acres 
categorized  as  natural  environment  was  used  primarily  for  hunting,  then  the  gross  annual 
yield  from  this  recreational  use  was  less  than  $1.50  per  acre.  Measurement  or  even 
reasonable  estimation  of  the  average  gross  annual  output  of  land  used  for  other  recreational 
purposes,  as  outlined  in  Table  25,  is  virtually  impossible. 

Commercial  forestry  is  also  a  substantial  user  of  the  land  in  Arizona,  but  the  total  area 
devoted  to  such  use  ranks  far  behind  grazing  and  recreation.  In  1966,  the  state  had  an 
estimated  3.9  million  acres  in  commercial  forest  use,  including  large  areas  under  the 
jurisdiction  ol  the  United  States  Forest  Service.  From  this  acreage,  a  total  output  of  lumber 
and  forest  products  valued  at  more  than  $33.5  million  was  obtained  in  1966.81  This 

represents  an  average  annual  gross  yield  of  about  $9  per  acre,  somewhat  higher  than  the 
yield  from  grazing. 

Close  behind  commercial  forestry  as  a  user  of  land  in  Arizona  is  national  defense. 
Military  installations  and  other  Department  of  Defense  facilities  controlled  more  than  3.1 
million  acres  ot  Arizona  land  in  1966.  The  economic  yield  from  such  use  of  the  land  is 
ditfucult  to  ascertain.  Certainly,  such  activities  provide  income  to  the  state,  but  such  a  yield 
is  not  consistently  related  to  the  amount  of  land  involved. 

Crop  agriculture  is  the  only  other  major  activity  in  Arizona  using  more  than  a  million 
acres.  In  1966,  crop  raising  occupied  about  1.25  million  acres  in  the  state.  From  this  land  a 
total  output  valued  at  approximately  $259.9  million  was  produced.82  This  represents  an 
average  annual  yield  of  a  little  over  $200  per  acre.  Again,  it  should  be  remembered  that  this 
is  an  average  and  is  not  uniformly  applicable  to  all  agricultural  lands. 

A  variety  of  other  uses  occupy  more  land  than  the  mineral  industries  in  Arizona.  Even 

lough  the  state  is  semi-arid,  and  much  of  it  considered  desert,  the  surface  area  of  lakes  and 

runmng  streams  amounts  to  more  than  four  times  the  area  involved  in  mineral  resource 

utilization.  A  similar  amount  of  land  (more  than  370,000  acres)  is  covered  by  rural  roads 

PorL  U8MWayS'  An  add,t‘°"al  49’000  acres  are  covered  by  roads  in  the  state’s  many  National 

^nknn^0nUnie<niS’-  a”d  Forests-  Urban  uses>  most,V  residential  sites,  occupy  another 
320,000  acres  of  Arizona  land. 

The  only  significant  land  uses  that  occupy  less  space  in  Arizona  are  the  railroads  and  gas 
and  electric  utilities  Railways  in  the  state  cover  about  54,000  acres,  while  public  utility 
es  (including  both  high  tension  transmission  lines  and  gas  pipelines)  use  about  60  000 
rilut  f  Anzofna  ,and\If  transmission  lines  of  less  than  22,000  volts  are  included,’ the 

S'°  ’Way  for  e,ectncaI  power  lines  alone  occupy  more  land  than  the  state’s  mineral 

defer!?8'  ?  *COn°mic  yie,d  from  these  other  uses  of  the  land  are  almost  impossible  to 
determine  and  in  any  event  are  not  usually  related  simply  to  the  size  of  the  area  involved. 
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Although  the  economic  return  from  land  utilization  is  not  measurable  in  a  number  of 
instances,  the  comparative  use  of  the  land  in  Arizona  indicates  that  in  economic  terms, 
mineral  resource  utilization  is  the  highest  use  of  the  land  outside  of  urban  areas.  Most  other 
uses,  except  some  commercial  and  industrial  uses,  yield  less  than  five  percent  of  the  annual 
gross  income  per  acre  obtained  by  mining. 


Table  25 

COMPARATIVE  LAND  USE  IN  ARIZONA,  1966 


Primary  Use 

Estimated  Area 
(Acres) 

Percent 
Of  Total 

Grazing  (Minimum) 

40,039,000 

55.08 

Recreation 

High  Density  Recreation  Areas 

General  Recreation 

Natural  Environment,  Scenic  Splendor, 
and  Wilderness  Areas 

23,092,000 

92,000 

3,000,000 

20,000,000 

31.76 

Commercial  Forestry 

3,870,000 

5.32 

Military 

3,134,000 

4.32 

Crop  Agriculture 

1,250,000 

1.72 

Water  Surface  Area 

384,000 

0.52 

Inter-city  Roads  and  Highways 
(Does  not  include  49,000  acres  of 
roads  in  national  forests  and  parks) 

373,000 

0.51 

Urban  (Residential,  commercial,  and 
industrial) 

320,000 

0.44 

Mineral  Industries 

93,000 

0.13 

Public  Utilities 

60,000 

0.09 

Railroads 

54,000 

0.08 

Burned-over  Areas  (1967  Only) 

(47,000  acres  burned  over  in  1966) 

19,000 

0.03  3 

Source  of  data:  Division  of  Economic  and  Business  Research,  The  University  of  Arizona, 
and  various  other  sources. 
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B.  RIGHTS  OF  PUBLIC  LAND  USE 


1 .  Federal  Agency  Jurisdiction 

Most  of  the  known  mineral  resources  of  the  public  lands  are  located  in  areas 
administered  by  the  Bureau  of  Land  Management  of  the  Department  of  the  Interior 

Foresf ese,leice  Of  atheUne  mineraMands  are  administered  by  the  United  States 

rorest  service  of  the  Department  of  Agriculture.  In  a  relatively  few  cases  lands 

administered  by  the  National  Park  Service  and  several  other  federal  agencies  are  also 

Department  o^h?  T™?  UtillZa'i0"-  The  U"ited  States  Geologicaf  Su^y  of 

teaToSons  but  ,dn*'n"  .hasfSUf1erV,j0,7  Judsdiction  “  many  aspects  of  federal  mineral 
least  operations  but  does  not  actually  administer  any  land  areas  (see  Chapter  1 6) 

on  tie  public  land  h  6  f  T  agenci«  responsible  for  the  utilization  of  mineral  resources 

historL  ede  the  va^*Ve  ”f  bte"  faV°rab'e  ,0  that  uH^tion.  A  number  of  case 

histories  cite  the  variety  of  problems  that  have  been  encountered  in  the  use  of  mineral 

h  a  v  e  nf  UndK  Cdera  agency  jurisdiction.  It  should  be  remembered,  however  that  there 
have  likewise  been  many  instances  of  contact  between  mineral  resource  users  and  federal 
administering  agencies  that  have  not  resulted  in  conflict. 

Within  the  confines  of  the  Grand  Canyon  National  Park  in  Northern  Arizona  there  are 
W™  Thcf  ^  'nl!oldl"Ss-  Am0ns  these  is  the  mining  claim  on  which  is  situated  the  Orphan 
Rlm  of  l  e  r  eXHpl°ratl0n  of  the  Orphan  Mine,  near  Grand  Canyon  Village  on  he  South 
consisted  of  th-enadlarn’  T*  SOmetime  before  ,900'  The  exploration  wol 

development  intersectednVen  r°Ck  S,trata  °f  the  canyon’s  south  rim-  Some  of  this 

encountered  Aeeel^  u  Urt"1Um  minerals>  while  coPPer  mineralization  was  also 
"7?Had'  A  f  t0  the  workmgs  was  by  way  of  a  trail  to  the  Coconino  Rim  and  then  bv 

a t^the  brut fS  Tn^,0*"1  be'°W  the  rim'  The  °rphan  omnium  orebody  outcrops  were 

1  500  feet  ve7t  „a  r°°  ‘T  ^  be'°W  the  rim  in  Coconino  sandstone.  These  ay  alou 
1  500  feet  vertically  from  the  rim  of  the  Grand  Canyon,  and  only  1 7  feet  from  the  end  line 

n  ^53  \"he0Go<ldeTnhCreoWaSM  nd  **  r  'S)  "°  Water  °"  the  property  for  drilling  purposes, 
rlaim  '  ,  d  Crown  Mining  Company  acquired  the  mineral  rights  to  the  Orphan 

daim  on  a  purchase  option  from  a  local  rancher.  Surface  rights  had  previously  been 
separated  Irom  mineral  rights  by  sale  to  the  owners  of  a  lodging  facility  at  the  village  of 

Ientnure  annyd°ndiI’eno?Ten  Mini"8  C°mpa"y  was  small, Operated  as  ^speculative 

venture,  and  did  not  have  adequate  capitalization.  The  rninine  comnanv  rear ,n 

s£i rF* ^  in: 

drilling  equipment andlther  ^  ^  a"d  <°Wer  buildi"g  ™‘-ials, 

cam^dInnonedonheTdhfH  7,  eXploration  of  the  Orphan  uranium  deposit 

drillfrom  „°?f,  '  th  ,td  t  lat  ,ad  been  dnven  in  the  1800’s  while  operating  a  diamond 
the  cliff  hv  tit,tl°n  'n,  'e>iar8?t  adlt’  The  onlV  access  to  the  workings  was  along  the  base  of 

nib  ry  “l*  f,ght  Angel  Trail  *°  the  rim-  during  the  winter  of  1954  wd  1955  a 
eacllle™  exp  ora*ory  holes  were  drilled,  but  they  were  limited  in  depth  to  about  150  feet 
l |  u*e  °  le  netessary  small  size  of  the  equipment  used.  Nevertheless  the  holes  were 

than  oleTerc^t'h0^  «■  ™uch  of 

clail’h'!55  ti d  l9.56,’  ?  permanent  tramway  was  built  and  actual  production  from  the 

drifting  M  ore'Vrom  theVr°tmen,fhf  m‘ne  consisted  of  starting  on  the  outcrop  and 
approximately  sit™  H  1  ?  h  °f  operation’  tl,e  mine  was  profitable,  producing 

and  y  .  S  Pfr  day.  of  one  Percent  uranium  oxide  for  two  years.  As  product™ 

as  the  OrnC P  n"  oeedCd'  dlam°nd  drillin«  was  continued  to  outline  the  orebody  known 
the  Orphan  Pipe.  Ore  was  found  to  be  continuous  around  the  edge  of  this  vertical  p^e 
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Fig.  122  -  77>e  attitudes  and  actions  of  federal  agencies  in  the  administration  of  the  public  lands  have 
resulted  in  strong  criticism  by  some  present  and  potential  users  of  natural  resources  on  the  public  lands 

Cnt!C(‘s™  hlS, COme  from  many  mterests  and  from  many  parts  of  the  country.  Some  has  apparently  been 
justified,  while  some  apparently  has  not.  Y 


^1““  °f  low‘gra^e  ore  containing  pyrite  in  the  center.  In  1957,  the  Centennial 
Development  Company  began  sinking  a  three-compartment  shaft,  1,550  feet  from  the 
surface  In  1958  a  crosscut  was  run  from  the  shaft  to  the  orebody  and  production  was 
increased  from  50  tons  per  day  to  200  tons  per  day  and  more. 

In  the  mid-1 950’s,  a  dispute  arose  between  the  management  of  the  mine  and  the  hotel 
°wl?Qrs  w  °  °wned  the  surface  rights.  As  a  result,  the  mining  company  purchased  the  hotel 
Ll95^  a”d  *!  wa*  0Perated  thereafter  as  a  subsidiary  of  the  mining  company.  Also  in 
,  /,  the  golden  Crown  Minmg  Company  was  merged  into  Western  Gold  and  Uranium 

Incorporated.  In  1 967  the  Orphan  Mine  was  sold  to  the  Cutter  Corporation.  By  that  time,’ 
it  had  produced  over  $40  million  in  uranium  ore  on  a  profitable  basis.88 

Despite  the  tact  that  the  Orphan  Mine  was  operated  on  private  patented  land  within  the 
outer  limits  of  the  Grand  Canyon  National  Park  area,  the  National  Park  Service  has  been 
accused  (and  apparently  rightly  so)  of  considerable  harassment  of  the  mine  operators  and 
distortion  of  the  facts  in  their  relationships  with  the  utilizers  of  these  mineral  resources.  For 
example  an  exhibit  in  the  park  museum  on  the  South  Rim  in  the  late  1950’s  stated  that 
there  had  never  been  a  profitable  mine  operated  in  the  Grand  Canyon  National  Park.  This 
was  at  a  time  when  the  Orphan  Mine  was  making  a  net  profit  of  $100,000  per  month. 
Mrictly  speaking,  of  course,  the  mine  was  not  within  the  land  of  the  National  Park  itself 
because  it  was  on  a  private  inholding,  but  for  all  practical  purposes  the  land  is  within  the 
Grand  Canyon  National  Park  area. 


Initially,  a  number  of  problems  were  created  by  the  hostile  relationship  that  existed 
between  the  National  Park  Service  and  the  mining  company.  This  situation  continued  for 
about  three  years,  after  which  the  relationship  did  improve,  however.  Nevertheless 
employees  of  the  Orphan  Mine  at  first  were  prohibited  from  living  in  National  Park  Service 
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trailer  courts  or  cabins  within  the  village  of  Grand  Canyon.  Likewise,  the  Park  Service 
denied  permission  for  the  company  to  dump  garbage  in  the  National  Park ‘Service  Dump 
maintained  near  the  village.  This  denial  was  later  rescinded.  Furthermore,  the  Grand  Canyon 
School  denied  school  bus  service  to  the  children  of  mine  employees.  This  resulted  in  the 
company  buying  its  own  bus  to  transport  the  children  of  its  workers.  The  Park  Service 
raised  objections  to  the  use  of  mining  company  trucks  on  part  roads,  but  such  objections 
were  later  retracted.  The  Park  Service  also  refused  to  sell  potable  water  to  the  company  or 
to  provide  fire  protection  service. 

After  the  mining  company  purchased  the  Grand  Canyon  Inn  (which  had  the  surface 
rights  on  the  claim  and  was  situated  on  the  land),  the  Park  Service  refused  to  allow  any  signs 
or  notations  on  the  maps  pro  dded  to  tourists  to  show  the  existence  of  the  Grand  Canyon 
Inn.  The  National  Park  Service  further  refused  to  allow  waste  rock  from  shaft  sinking 
operations  to  be  dumped  within  Grand  Canyon  National  Park,  neither  in  the  park  garbage 
dump  nor  in  road  fills  which  were  being  constructed  at  the  time.  The  Park  Service  also 
apparently  used  its  influence  to  have  National  Forest  land  restricted  for  this  same  purpose. 
Nevertheless,  a  site  for  the  dumping  of  waste  rock  was  finally  obtained  from  the  United 
States  Forest  Service  after  a  number  of  legal  maneuvers  by  the  mining  company. 

It  normally  takes  two  to  make  a  tight,  and  the  Orphan  Mine  case  was  no  exception.  In 
the  early  1960’s,  the  mining  company  announced  plans  for  a  huge  hotel  complex  to  be 
situated  on  the  claim  and  extend  out  over  the  rim  of  the  Canyon.  Artist’s  conceptions  of  the 
proposed  structure  were  published  and  had  the  almost  immediate  impact  of  offending  the 
aesthetic  senses  of  the  Natioanl  Park  Service,  conservationists,  and  the  general  public  alike 
The  threat  ol  crass  commercialism  on  a  grand  scale  within  Grand  Canyon  National  Park, 
whether  an  act  of  greed  or  last  resort  by  unduly  harassed  mine  owners,  had  varying  effects 
on  relationships  between  the  mine  operators  and  the  federal  government. 

The  Atomic  Energy  Commission  also  became  involved  in  the  difficulties  between  the 
Orphan  Mine  and  the  federal  government  in  refusing  to  purchase  any  ore  extracted  from 
beyond  the  vertical  projections  of  the  end  lines  of  the  claim,  even  though  the  switching  of 
end  lines  lor  side  lines  has  been  allowed  by  the  courts  in  many  similar  cases.  The  extralateral 
ac!^  * lat  could  ,lave  been  obtained  on  the  claim  were  thus  denied  by  the  action  of  the 

A  number  of  other  problems  arose  in  the  utilizahion  of  these  mineral  resources  that 
were  not  caused  by  federal  agencies  but  were  aggravated  by  them.  All  potable  and  industrial 
water  lor  the  mine  had  to  be  hauled  from  the  distant  communities  of  Williams  or  Chino 
alley.  Because  of  supply  limitations,  the  unit  cost  of  this  water  was  extremely  high  (see 
uiapter  1 2).  Likewise,  the  necessary  use  of  a  septictank  leach  field  in  an  area  where  there  is 
inmost  no  soil  was  a  constant  problem  and  threat  to  health.  Furthermore,  in  order  to 
provide  tor  legal  requirements  and  safety,  the  storage  of  explosives  had  to  be  arranged  with 
the  forest  Service  at  a  point  six  miles  from  the  mine  operation.  In  addition,  sales  of  ore 
were  permitted  to  Atomic  Energy  Commission  mills  only.  Because  of  the  high  grade  of  ore, 
it  was  necessary  to  make  contract  sales  to  mills  so  far  away  as  Salt  Lake  City  thus 
substantially  increasing  ore  transportation  costs. 

The  Orphan  Mine  case  is  not  necessarily  representative  of  National  Park  Service 
relationships  with  mineral  resource  users.  At  Organ  Pipe  Cactus  National  Monument  in 
Southern  Arizona,  exploration  lor  nonfuel  minerals  has  been  conducted  for  years  with  no 
serious  conflicts  between  the  Park  Service  and  those  seeking  minerals.  Nevertheless,  the 
inconsistency  between  the  effective  administration  of  public  lands  at  two  different  locations 
by  the  same  federal  agency  is  characteristic  of  federal  agency  jurisdiction. 

Another  uranium  mining  property  in  Central  Arizona  demonstrates  some  of  the 
problems  that  have  been  involved  in  areas  under  the  jurisdiction  of  the  United  States  Forest 
Service.  The  Red  Bluff  property  in  Gila  County,  Arizona,  was  the  initial  uranium  discovery 
m  the  county  in  1950.  Between  1950  and  1957,  when  the  uranium  ore  buying  station  at 
Cutter,  Arizona  was  closed,  the  mine  shipped  approximately  3,300  tons  of  ore.  At  the  time 
the  property  and  the  buying  station  were  closed,  a  geologist  for  the  Atomic  Energy 
ommission  made  an  evaluation  and  estimated  that  the  property  contained  indicated 
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reserves  of  714  tons  at  0.27  percent  U308  and  26,601  tons  at  0.21  percent  U30g,  for  a  total 
of  27,315  tons  at  a  minimum  of  0.21  percent  U30g.  The  Commission  geologist  also 
estimated  that  the  property  had  inferred  ore  reserves  of  372  tons  at  0.16  percent  U30c  and 
5,542  tons  at  0.1 8  percent  U30g,  for  a  total  of  indicated  and  inferred  ore  reserves  of  33  229 
tons  at  an  average  grade  of  0.208  percent  U30g.84 

In  1959,  two  years  after  the  closing  of  the  Cutter  Buying  Station,  the  small  mine’s 
owners  applied  for  a  patent  on  three  claims  and  two  mill  sites.  The  United  States  Forest 
Service  contested  the  application,  and  it  went  to  hearing  before  a  Bureau  of  Land 
Management  hearing  examiner  in  1963,  four  years  after  the  patent  application.  The  owners 
felt  that  they  had  a  legitimate  application  and  appeared  at  the  hearing  with  neither  legal 
counsel  nor  any  mineral  or  mining  experts.  The  Forest  Service  had  both  legal  counsel  and 
experts,  and  the  owners  lost  the  decision.  They  fought  appeals  within  the  Bureau  of  Land 
Management  structure  all  the  way  to  the  Secretary  of  the  Interior.  Then,  in  1966  three 
years  alter  the  first  hearing,  the  Secretary  of  the  Interior,  instead  of  rendering  a  decision 
that  would  either  allow  the  claims  to  go  to  patent  or  the  owners  to  get  the  matter  into  a 
civil  court,  issued  a  directive  whicli  stated  that  the  case  should  have  a  new  hearing  under  the 
same  Bureau  of  Land  Management  hearing  examiner  who  had  heard  the  case  in  1963  The 
case  was,  in  effect,  cycled  back  down  to  start  all  over  again. 

At  the  next  hearing  at  the  lowest  level,  the  owners  were  able  to  obtain  the  services  of 
live  mineral  experts,  all  knowledgeable  in  uranium  deposits  and  all  recognized  consulting 
geologists  or  mining  engineers.  They  testified  in  behalf  of  the  validity  of  the  claims.  Two 
Forest  Service  experts  also  at  the  hearing  asserted  that  material  with  less  than  0.4  percent 
uranium  was  not  ore.  The  hearing  examiner  in  October  1 967  ruled  that  the  286  7  tons  of 
high-grade  ore  that  did  contain  plus  0.4  percent  uranium  were  insufficient  to  warrant  the 
construction  of  a  mill  on  a  mill  site.  It  was  considered,  therefore,  that  a  discovery  of 
valuable  mineral  had  not  been  made  on  the  Red  Bluff  mining  claims,  and  they  were 

therefore  stated  to  be  null  and  void.8  5  y 

Despite  the  opinions  of  the  Forest  Service  engineers  at  the  time  of  the  hearings 

mnrhdiprs;h°renrrerves  thr°ughout  the  uranium  industry  even  now  commonly  average 
tC h?  °;4^Penent  °c  uranium  oxide  and  certainly  much  less  than  that  in  uranium. 

Itit,  tf  f  lhe  F?rCSt  ServiCe  engineers  seem  to  have  had  no  basis  in  mineral  industry 
practice  or  the  technical  or  economic  factors  involved  in  the  property.  Rather  it  seems  that 

a  grade  was  set  high  enough  so  that  the  ore  reserves  would  become  inconsequential  enough 

Dennrf  fiab!y  *nTva,ldate  ,the  The  recycling  of  the  appeals  and  hearings  within  the 

Department  of  Interior  in  order  to  prevent  taking  the  matter  outside  the  Department  to  the 

Forest  sTrvicT  ^  3  COnsiStent  practice  of  both  the  Department  of  the  Inerior  and  the 
Metals  have  not  been  the  only  mineral  commodities  affected  by  the  generally  adverse 

Place  norhaTeVUthemnnthlWlthlh  WhlCh  minCral  Utilization  on  the  Public  lands  must  take 
place,  nor  have  the  problems  been  restricted  to  the  small  miner.  In  the  mid-1950’s  an 

.Cement  comPany  having  10  plants  in  operation  with  an  annual  capacity  of  25 
bar^els’  corPorate  assets  of  $120  million,  and  annual  sales  of  $70  million  was 

cemZ  nhnf0  th'T  3  ^  Hmest°ne  deposits  in  California  for  the  installation  of  a 

mcnt  plant  The  deposits  were  in  an  and,  isolated  mountainous  area  on  land  that  had  no 

invni  ntH°r  a£tlcipated  value  other  than  for  its  limestone  reserves.  The  total  federal  acreage 
involved  in  the  request  was  approximately  800  acres.  g 

,Inf  1?57,  th.?  comPany  made  a  study  of  the  occurrences  of  limestone  suitable  for  cement 

wa  rneTl  h"  ‘T  '“"“f  ™*C  °f  3  major  ™rket.  The  mi,L“ 

was  carried  out  by  the  cement  company  itself.  Early  the  following  year,  the  study  was 

filledWhnthy  3  Pr0tm|,nent  consuIting  firm  which  reached  the  conclusion  that  only  one  site 
1958  bnlirpmdik  locatlon  and  quahty-of-mineral  requirements.  As  a  result,  in  May  of 
inwu’  ?^  iCaims  w/re  staked  on  the  Particular  limestone  deposit  in  question  This 
involved  42  claims  on  federal  land  and  1 3  claims  on  state  land.  In  August  of the  same  year 
state  leases  were  granted  on  those  1 3  claims.  year» 
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From  1959  through  1962,  an  exploratory  drilling  and  testing  program  involving  the 
expenditure  of  approximately  $100,000  was  carried  out  by  the  company. 

In  June  of  1963,  inquiry  was  made  by  the  company  to  the  Bureau  of  Land  Management 
regarding  the  necessity  for  a*  mineral  survey  to  accompany  the  patent  application.  The 
company  was  informed  that  such  a  survey  was  not  necessary,  but  that  replotting  would 
require  about  two  months,  [n  August,  the  Bureau  of  Land  Management  notified  the 
company  that  a  mineral  survey  would  be  required  for  25  of  the  claims  in  question.  In 
October,  patent  applications  were  submitted  to  the  Bureau  of  Land  Management  for  17 
claims  in  two  isolated  groups.  These  covered  the  major  portion  of  the  reserves  that  required 
specific  survey  prior  to  application  submission.  In  December  of  1963,  the  appointment  of  a 
mineral  surveyor  was  requested  of  the  Bureau  of  Land  Management,  and  the  mineral  survey 
was  initiated. 

In  January  of  1964,  a  mineral  survey  of  an  additional  eight  claims  was  requrested  by  the 
Bureau  of  Land  Management.  In  August  of  that  year,  final  certif  icates  of  entry  were  issued 
for  the  original  1  7  claims.  In  the  following  month,  the  mineral  survey  of  the  entire  33  claims 
to  be  surveyed  was  completed.  At  this  same  time,  the  Bureau  of  Land  Management  off  icials 
requested  a  “good  faith”  statement  from  the  company  regarding  the  patent  application  for 
the  block  of  25  claims.  In  March  of  1965,  approximately  six  months  later,  patent 
applications  for  the  block  of  25  claims,  accompanied  by  a  mineral  survey  and  a  “good  faith” 
statement,  were  submitted.  The  application  included  a  complete  study  by  the  company  and 
consultants  of  the  marketability  of  the  product,  justifying  the  construction  of  a  one  million 
barrel  capacity  cement  plant  on  the  site  as  of  March  1965. 

The  Bureau  of  Land  Management  subsequently  informally  advised  the  company  to  stake 
a  mill  site  claim  and  to  drill  a  well  on  the  claim  to  obtain  the  necessary  water  supply  needed 
for  eventual  production.  Bureau  of  Land  Management  officials  unofficially  assured  the 
patentability  of  the  claims.  The  following  month,  a  study  was  made  of  water  conditions  in 
the  area  by  a  well-known  consultant  retained  by  the  company,  and  as  a  result  of  his  work,  a 
mill  site  claim  was  located. 

The  Bureau  of  Land  Management  then  requested  supplemental  updating  of  the  report 
on  the  limestone  claims.  In  May,  a  supplementary  report  on  the  work  in  progress,  along  with 
a  feasibility  study  made  by  the  company,  was  submitted  to  the  Bureau  of  Land 
Management.  At  the  same  time  a  500-foot,  16-inch  diameter  well  was  drilled  by  the 
company  on  the  mill  site  claim.  The  following  month,  pumping  tests  were  run  on  the  well 
which  indicated  an  adequate  flow  for  industrial  use  of  approximately  1,000  gallons  per 
minute. 

In  August  of  1965,  the  Bureau  of  Land  Management  advised  the  company  that  an 
economist  had  been  added  to  their  staff  who  had  considered  the  situation.  In  October,  the 
company  filed  an  amendment  to  the  original  patent  application  to  adjust  two  areas  of 
conflict  that  had  arisen.  The  following  month,  a  patent  application  for  the  mill  site  was  filed 
by  the  company.  In  December,  an  adverse  claim  was  filed  by  a  claimant  who  had  jumped 
one  of  the  company’s  claims  after  patent  procedures  had  begun.  The  adverse  claim  was 
recognized  by  the  Bureau  of  Land  Management. 

In  February  of  1966,  a  patent  on  the  mill  site  was  rejected  by  the  Bureau  of  Land 
Management  on  the  basis  of  a  technicality  in  the  preparation  of  the  application.  The 
following  month,  the  patent  for  the  mill  site  claim  was  refiled  by  the  company.  At  the  same 
time,  the  Bureau  of  Land  Management  requested  a  report  by  a  title  search  company  on  the 
mill  site  claim.  In  July,  three  months  later,  the  Bureau  of  Land  Management  issued  a  final 
certificate  of  entry  on  the  mill  site  claim.  The  following  month,  the  Bureau  of  Land 
Management  advised  the  company  that  the  patent  for  the  mill  site  claim  had  been  rejected, 
because  the  site  was  not  in  present  use  for  milling.  In  September,  the  company  requested 
the  Bureau  of  Land  Management  to  hold  the  mill  site  patent  application  in  abeyance  in 
order  to  find  a  way  to  protect  their  investment  in  the  well  and  established  water  supply 
source. 

A  year  passed,  and  more.  In  May  of  1968,  the  adverse  claim  on  one  of  the  limestone 
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c  auiJ.s  was  sett*ed  out  of  court.  The  Bureau  of  Land  Management  then  issued  a  'final 
certificate  of  entry  for  23  claims,  i.e.,  for  the  major  portion  of  the  area  covering  the  known 
hmc$fcor*e  receives.  In  March  of  196 8,  the  Bureau  of  Land  Management  informally  advised 
the  umpany  to  drop  patent  proceedings  on  the  remaining  mining  claims  since  they  would 
.  opposed  by  the  Bureau  on  the  basis  of  “excess  reserves.”  In  September,  a  survey  for  a 
pipeline  right-of-way  was  initiated  by  the  company  to  protect  the  water  well  and  supply. 

As  of  October  of  1 968,  no  final  decision  had  been  made  on  the  patent  application  for 
the  major  portion  of  the  reserves  required  to  justify  some  plant  installation,  and  no  tenure 
had  been  obtained  by  the  company  on  the  land  containing  its  source  of  industrial  water 
I  his  was  in  spite  of  the  fact  that  more  than  10  years  had  been  involved  in  exploration  and 
development,  as  well  as  in  the  legal  proceedings  with  the  federal  agency  having  jurisdiction 
over  the  area.  In  addition  to  the  time  spent,  a  direct  expenditure  of  $60,000  had  been  made 
on  assessment  work  drilling  and  on  the  locating  of  claims.  An  additional  $100  000  had  been 
spent  on  engineering  work,  including  feasibility  studies,  surveys,  and  the  testing  of  mineral 
samples.  Further,  $60,000  had  been  spent  on  field  fees  and  $15,000  had  oeen  spent  on 
water  location  and  development  of  the  water  supply.  This  amounted  to  a  total  of  $225  000 

°rnrh  ^  °?ear  Pen°d-  Even  with  the  expenditure  of  this  time  and  money,  the  company 
still  had  no  firm  tenure  on  the  land  containing  either  water  or  limestone.86 

i  • NOt  i311  ™nera!  patent  aPPlications  have  been  so  difficult,  even  those  involving  placer 
cairns.  In  the  mid-1 960’s,  placer  gold  claims  were  applied  for  and  obtained  on  a  large 
acreage  of  land  in  Central  Arizona,  just  west  of  the  Phoenix  urban  area  and  in  a  region 
expected  to  see  the  construction  of  an  important  link  in  the  Interstate  Highway  System  and 

llaZ;lqrTr  TfTing  Wa'er  fr°m  the  C0l0rad°  River  the  Phoenix  Metropolitan 
th  ®  ti?pd  |  -he  CentraI  Amona  Project.  Despite  strong  circumstantial  evidence  to  indicate 
at  the  claims  were  associated  with  real  estate  speculation,  patents  for  the  extensive  area 

were  .ssued  .n  relatively  short  order.  The  patents  were  later  revoked,  howeve^wSt  was 

discovered  that  the  samples  taken  in  the  area  by  the  Bureau  of  Land  Management  had  been 
Sa  Cur  u®”  fraudu,entIy  enriched  with  gold  not  actually  from  the  area. 

With  the  Bureau  of  Land  Management,  as  with  other  federal  agencies  inconsistency  in 
fm.rnstration  hK  been  the  most  consistent  characteristic  in  public  mTneraThnds 

:“n  ,ThlS  haS  made,the  institutional  environment  within  which  mineral  utilization 
ust  take  place  an  extremely  uncertain  environment.  Political  and  legal  conditions  have  in 
act,  become  far  more  uncertain  than  either  geologic  or  economic  conditions  This  has  had 

*he“ays  not^een  quantifiable.  UtiliZati°n  °f  mi"eralS  the  public  lands>  bu‘ 

2.  Land  Withdrawals 


In  addition  to  the  practices  followed  by  the  federal  agencies  responsible  for  public  land 
management,  the  withdrawal  of  land  from  mineral  location  has  also  influenced  the 
environment  in  which  mineral  resource  utilization  must  take  place.  As  an  example  fn  the 
Tucson  Mountains,  immediately  west  of  the  city  of  Tucson,  Arizona,  a  park  was  established 

easerbvTim?(l,m!vdMWal  2 '  ‘SSUed  April  29 ’  1 929)  for  administration  under 

™a  ? “  ty-  Minins  interests  participated  in  securing  the  original  withdrawal  and 
n,neof  the  individuals  originally  involved  in  the  withdrawal  in  fatslau'd  Themam 

obr.ion°  o  mint  ldTHWa'|WHS  *°  s‘op  .» homesteading  in  the  area.  There  was  never  any 

withdrawal  ?  TI  def,ln'tely  ^‘ablished  as  mineralized  land  before  its 

withdrawal.  The  original  withdrawal  of  land  for  Tucson  Mountain  Park 

approximately  26,000  acres  of  federal  land,  as  well  as  ofl, School 

min^gealcHvitvnThel^att0|  C°Unty  was  subsequently  closed  to  mineral  exploration  and 
ming  activity.  The  lease,  however,  expired  in  December,  1954.  Not  quite  a  vear  later  the 

Bureau  T'lLTm’  ParktWaS  TiSed  by  the  Banner  MininS  Company,  in  a  letter  to 
ib.  f  L  d  Mana8ement  m  August  of  1955,.  Banner  requested  the  nece^arv 

regua  ions  governing  mining  on  1,000  acres  of  mineralized  land  within  the  park  Th^ 
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l  nnn  UndCr  erroneo^assumPt»on  by  the  company  that  Pima  County  had 
lease  the  1  000  acres  in  question.  The  request  was  further  prompted  by  the  belief  that 

holders  of  the  surface  rights  should  be  protected  and  the  park  and  recreational  purposes  of 

the  area  reserved.  The  letter  offered  to  cooperate  in  every  way  so  as  not  to  interfere  with 

any  park  or  recreational  use  for  the  area.  The  offer  was  made  with  the  knowledge  that 

mineral  resource  utilization  and  recreational  uses  of  the  land  are  not  mutually  exclusive  nor 
antagonistic. 

In  1 957,  the  Bureau  of  Land  Management  completed  a  mineral  classification  for  the 
park  area  and  the  geological  report  showed  that  7,600  acres  were  mineral  in  character.  In 
ugust  ,1959,  Assistant  Secretary  of  Interior  Heamst  signed  an  order  to  open  the  7  600 
acres  of  mineral  land  in  the  eastern  portion  of  the  park  to  mineral  exploration  and 
development.  The  designated  area  lies  along  the  northward  extension  of  the  Twin  Buttes-Pima 
mineral  belt,  and  contains  a  substantial  number  of  old  mine  sites  and  valid  mining  claims 
including  the  major  portion  of  a  new  discovery  located  just  soutli  of  the  park  border, 
i  a  the  7>600  acres  declared  to  be  mineral  in  character,  only  about  800  had  even  been 
leased  to  the  county  for  actual  park  use.  Nevertheless,  objections  were  raised  to  mineral 
resource  utilization  in  the  area.  As  a  result,  the  land  order  was  suspended  and  a  hearing  was 

^ ,  Jn„  rSO,naregar?'?g  !he  withdrawal  area-  Only  arguments  opposed  to  mineral  use  were 
heard  the  first  day  oi  the  hearings,  winch  was  held  before  a  large  and  emotional  audience.  A 

much  smaller  group  was  on  hand  the  second  day  when  the  mining  industry  presented  its  side 
o  the  case.  The  order  to  open  a  portion  of  the  park  to  mineral  location  was  rescinded  by 
the  Department  of  the  Interior  in  December  of  1959.^ 

As  a  resfu,t  of  the  ori8inal  withdrawal  and  the  continued  existence  of  the  withdrawn 
area,  a  significant  amount  of  mineral  resources  in  a  highly  mineralized  and  geologically  (as 
well  as  economically)  attractive  area  were  kept  from  utilization.  As  an  aftermath  of  the 

£!dng’  T  - °  ,TdiCS°n  Mountain  Park  was  taken  from  county  use  and  made  a  portion  of 
baguaro  National  Monument,  administered  by  the  National  Park  Service. 

Withdrawals  of  land  for  nonmineral  purposes  have  not  been  confined  to  Arizona  or  the 

PacificWNorthwest10An  by,Table  26’  ,wlthdrawn  acreages  have  also  been  substantial  in  the 
Pacific  Northwest.  A  similar  pattern  has  been  followed  in  other  parts  of  the  West  Most  of 

the  land  withdrawn  from  mineral  use  in  the  past  decade  has  been  for  recreational  and  similar 
purposes  upon  which  it  is  difficult  to  place  economic  criteria. 

3.  The  Unpatented  Mining  Claim 

The  unpatented  mining  claim  (see  Chapter  16)  has  become  of  increasing  importance  in 
the  Western  United  States  since  the  early  1960’s.  As  shown  by  Table  27,  more  than  three 

rCnorVb"uet  5e0n00ed,Wi,h  T'  °ffiCif  in  the  Vari0US  C0“"lies  *'*  W“*  since 
you.  Only  about  5,000  claims,  however,  have  been  involved  in  patent  application 

i  50o'h;!vfhW‘th  t  lC  Dep^,™nt  ol'  tlle  Interior  since  I960.  Of  these  claims,  only  about 
have  been  recommended  for  patent.  y 

The  number  ot  patent  applications  investigated  and  classified  by  the  Department  of  the 
annli  1-  ,as  dr,01]Ped  sllarP|y  f™  the  peak  reached  in  I960.  The  number  of  patent 
I960  !h"S  fa  uP°n  favorably  (tor  the  mineral  claimant)  has  likewise  declined  since 
%0,  although  the  number  ot  such  applications  has  remained  a  relatively  low  level  nee 
1964.  On  the  other  hand,  the  number  of  claims  approved  for  patenting  has  increased 

arc^  "white  '%°'  ™S  tha‘  the  aPPlicati™  aPP™ved  havefnvolved  larger 

mcommeii^ed  for^aTent"8  Pr°P°rt'0n  °f  tl,e  aPPliCati°'1S  f°r  Sma"  areas  ^ 

Rather'8  neccssari|y  reflect  f  decreasing  real  validity  in  small  claims,  however. 

Rather  it  reflects  an  awareness  on  the  part  of  the  small  claim  holder  that  his  patent 
application  would  probably  be  denied,  thus  invalidating  even  his  unpatented  claims  and 

sma M 'mine  T  r,'gUS  l°  l!SC  'and  '°r  mineral  PurP°ses.  As  a  result,  since  the  early  I960's 

preferred  to  produce  f  ^  ef  ext^ely  re|uctant  to  file  patent  applications  and  have 
preferred  to  produce  from  unpatented  claims.  Most  of  the  cases  involving  small  claimants 
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Table  26 


t 


PkOPOSED  WITHDRAWALS  OF  LAND  FROM  MINERAL  LOCATION  IN  OREGON 


Yeaf 

I 

1957  . 

195$  . 

n  . 

1959  . 

1960  . 

1961  . . 

1962  . 

1963  . 

1964  . 

1965  . 

1966  . 

1967  (to  September  21,  1967) 

TOTAL 

Average  per  year 


Number  of 
Withdrawals 

17 

5 

12 

4 

7 

20 

9 

12 

14 

15 
14 

129 

12 


Acres 

20,402 

44,323 

20,737 

1,287 

9,353 

30,480 

9,304 

46,658 

15,944 

37,775 

7,002 

243,265 

22,115 


Source  of  data:  Oregon  State  Department  of  Geology  and  Mineral  Industries. 
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Table  27 


ESTIMATED  NUMBER  OF 

CLAIMS  FILED  PER  YEAR  IN  THE  WESTERN  STATES 

1961-1966 


Year 

Number  of  Claims  Filed 
(Pima  County,  Arizona) 

Estimated  Number  of 
Claims  Filed  in  the 

1 1  Western  States 

1961 

3,082 

677,964 

1962 

1,948 

433,748 

1963 

1,091 

242,036 

1964 

2,439 

542,195 

1965 

2,245 

499,227 

1966 

2,685 

596,050 

1967 

3,287 

NA 

Total 

16,777 

2,991,220 

Source  of  data:  Pima  County  claims  from  official  County  records;  estimate  for  the  11 
Western  States  by  the  Division  of  Economic  and  Business  Research,  The 
University  of  Arizona. 
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NUMBER 
OF  GASES 


Fig.  123-  The  number  of  mineral  patent  applications  investigated  and  classified  by  the  Department  of 
the  Interior  has  dropped  sharply  from  the  high  reached  in  1960. 
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that  have  been  brought  to  examination  since  the  early  1 960’s  have  been  initiated  by  the 
Forest  Service  in  a  deliberate  attempt  to  have  the  small  miners  and  prospectors  (and  some 
abusers  of  the  mining  laws)  removed  from  National  Forest  lands. 

4.  Reserved  Mineral  Rights 


The  existence  of  mineral  rights  separate  from  surface  rights  to  date  has  resulted  in  a 
surprisingly  small  number  of  conflicts  between  users  of  the  land.  As  noted  in  Chapter  6, 
however,  the  presence  of  mineral  rights  in  the  public  domain  in  those  areas  where  surface 
rights  (and  uses)  have  passed  to  private  hands  has  a  definite  potential  for  future  conflicts 
between  mineral  users  and  other  users  of  the  land. 

So  far,  most  of  the  conflicts  that  have  arisen  as  a  result  of  severed  and  reserved  mineral 
rights  have  not  been  bona  fide  conflicts  between  different  uses  of  the  Sand,  but  rather  the 
result  ot  attempts  to  abuse  the  public  laws  by  unscrupulous  real  estate  oromoters  or  thinly 
disguised  extortionists. 

In  the  early  1960’s,  one  group  staked  land  in  the  Casas  Adobes  suburb  of  Tucson, 
Arizona,  purportedly  for  placer  deposits  of  iron  and  other  minerals.  These  claims  were  then 
offered  tor  sale  to  the  homeowners  occupying  the  surface.  Through  lengthy  proceedings,  the 
claims  were  declared  invalid  and  the  land  was  subsequently  withdrawn  by  the  federal 
government  from  mineral  location.  At  the  other  extreme,  sand  and  gravel  deposits  adjacent 
to  or  near  cities  have  often  been  difficult  to  acquire  because  of  the  Bureau  of  Land 

Management  s  reluctance  to  disturb  the  surface  owner,  even  where  the  surface  consists 
solely  of  low-quality  grazing  land. 


In  other  instances,  unscrupulous  real  estate  developers  have  laid  out  “subdivisions,” 
bulldozed  streets,”  and  sold  lots  (by  mail  and  otherwise)  on  reserved  mineral  land  in 
semi-active  mining  districts  in  which  bona  fide  exploration  work  was  being  done.  Old  mine 
shafts  were  described  as  “abandoned  wells”  to  unsuspecting  lot  purchasers,  and  other 

devices  were  used  to  obscure  the  potential  threat  to  the  use  of  the  land  for  residential 
purposes. 

Many  conflicts  have  been  more  imaginary  than  real.  Claims  were  staked  by  Bear  Creek 
Mining  Company  on  mineralized  ground  west  of  Tucson  and  near  Tucson  Mountain  Park  in 
the  period  from  1959  to  1962.  One  claim  extended  across  the  small  tract  of  a  homeowner 
who  subsequently  objected  to  the  bulldozer  trench  dug  for  location  work  “in  his  backyard.” 
I  his  was  despite  the  tact  that  the  trench  was  not  in  immediate  proximity  to  his  house.  (See 
c  hapter  16  for  a  discussion  of  the  legal  requirement  for  such  trenches.) 

The  encroachment  by  urban  and  real  estate  development  on  agricultural  and  mineral 
lands  (containing  primarily  sand  and  gravel,  mercury,  and  silica)  in  California  has  been 
wel  -documented.  The  elimination  of  these  mineral  resources  has  resulted  in  higher  costs  to 
both  public  and  private  consumers,  as  agricultural  and  mineral  products  have  had  to  be 
hauled  in  from  much  greater  distances  away.  Some  sand  and  gravel  for  the  San  Francisco 
Bay  area  is  hauled  in  from  more  than  100  miles  away.  Useable  deposits  occurring  at  closer 
distances  have  become  extremely  valuable,  as  the  cost  of  transportation  constitutes  a 
growing  component  of  the  product’s  delivered  cost  to  the  buyer.  California  has  recognized 
the  problem  and  has  made  provisions  for  the  extraction  of  mineral  deposits  prior  to  release 
o  land  tor  urban  and  suburban  development.  Decisions  of  priority,  however,  have  been 
subjected  to  political  considerations  and  influence,  so  that  in  practice  these  provisions  have 
been  less  than  completely  effective. 
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Fig.  124  -  The  number  of  mineral  patent  applications  recommended  for  patent  by  the  Department  of  r 
the  Interior  has  remained  relatively  stable  since  1964  at  a  level  well  below  that  of  1960. 


734 


CLAIMS 

REOCtWENDED 


climbed  sharply  since  1961,  reftetZl  ^momfawabteawT^m  Department.  of  the  Interior  has 

and  an  adverse  treatment  of  small  area  claimants.  °  &  OV“ards  m,nera/  claimants  of  large  areas 
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CLAIMS  NOT 
RECOMMENDED 


Fig.  126  -  The  number  of  claims  not  recommended  for  patent  by  the  Department  of  the  Interior  since 
1965  has  been  well  below  the  high  reached  in  1963,  reflecting  a  reluctance  on  the  part  of  small  miners  to 
apply  for  mineral  patents. 


( 
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C.  MINERAL  RESOURCES  AND  AGRICULTURAL  LAND  USES 

\ 

1.  Effects  of;  Mineral  Use  Upon  Grazing  Activities 

sequential  is  that  which  exists  in  a  few  instances  between  the  use  of  land  fnr  mineral 

installed^  minera°  resource  use^*0  ^  SUPpheS  f°r  Ca“le  may  be  brought  in)  are 

J&vsr&ss  or." pit  rndg 

SSSS  SSS.~  SS1^  1^?”^ 

terms  of  the  va  ue  of  outn.o  for  „  P  la"ds’  graZ1"g  15  probably  the  least  Productive  in 
one  of  the  highest.  H'  f  V °f  la"d'  Mining'  on  tbe  °«ter  hand,  is 

becomes  the  opinion  of  the  observer  6  °n  °'  'han  etonomlc  terms'  ,lle  measurement 

is  frequently  Enhanced  t^^rp^senc^ot10^'  ^  UtlJlZation  of  land  for  gazing  purposes 

mineral  Las  virtually  no  effect  on 

been  infrequent  in  the  West  that  vandalism  k  o  ^  ^  a  !^e  minera  seekers.  it  has  not 
to  attempt  to  exclude  all  persons  from  n  i  16  genera!  Public  lias  caused  grazing  interests 
but  not  the  mineral  rteh*  T hi  1*  ^  Up°n  Whidl  they  own  the  surface  rights 

most  fnstances ^  howevT  whe^e  men  ofnne  *°  ^  M  minerals  -P'-atiom  In 

others  of  similar  attitude  have  owned  the  o  "  mmds  bave  conductcd  the  mineral  search  and 

bavlipb^ea  made  so  that^one^se^lhe  lant^iTs* beelfaWeTo  accommodate8dielotherUStmentS 
owners  ind'l  ^  °f  ,lnstancea  of  cooperation  and  accommodation  between  grazing  rights 

Ses uXrtautTe1yetSh^ed  ^  more  "--us  thante 

much  more  notoriety  than  tlm  inctn  a  ive  y  ew  instances  ol  conflict  have  received 

minerals  exploration  firms  in  instances  of  cooperation.  In  many  instances,  bona  fide 
subsequent  use  of  JL  7„?  IrZ  ,,  T"8  new  sources  °f  water,  have  enhanced  the 

much  more  wide^d^  h“  ^  ^  ™a  >  a 

2.  Mineral  Resources  and  Crop  Agriculture 

there  .!las  bee"  "«*iyely  little  incidence 
for  crop  agriculture  other  than  fn  ,  ar  resource  utlbzation  and  utilization  of  the  land 
some  conflict  between  minine  anH^  CF° n, virtuady  every  instance  where  there  has  been 
but  has  concerned  the  mutual  or  e  a^lcultural  actlvities>  Jt  has  not  been  over  the  land  itself 
areas  that  have  been  most 1“™,“ “"tf'T  °f  T”  ln  ^ose 

exploration,  development,  and  production  ha^not te7thZ7e“ a^^edht 
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Fig.  127  -  Land  surface  disturbance  near  Conda  in  Eastern  Idaho.  Foreground  disturbance  is  the  result 

ot  agricultural  operations  Disturbance  caused  by  mining  operations  may  be  seen  at  the  top  of  the  hill  in  the 
background. 


economically  or  technically  for  the  raising  of  crops. 

Probably  the  major  exception  to  this  lack  of  conflict  between  mining  and  farming  has 
een  in  the  Central  Valley  of  California,  where  placer  mining  operations  were  conducted  in 
e  relatively  level,  potentially  rich  agricultural  areas.  Nevertheless,  most  of  the  conflict  that 
did  arise  m  this  area  concerned  water  and  not  the  land  itself  as  soil  or  surface  space. 

The  same  has  been  true  elsewhere  throughout  the  West,  where  various  activities 
competing  for  limited  supplies  of  water  have  been  in  conflict.  This  has  been  at  times  a 
serious  problem  for  certain  localities,  and  in  the  future  it  can  be  expected  to  become  an 
even  more  serious  problem  as  numerous  .and  diverse  users  compete  for  what  is  becoming  an 
even  more  limited  supply  of  useable  water.  Competition  between  crop  agriculture  and 
mineral  resource  users  for  the  land  itself,  however,  is  likely  to  remain  minimal  over  the  next 

two  decades.  The  beneficial  effects  of  mining  activities  upon  agricultural  land  use  are  likely 
to  continue.  J 


ix-  benefits  derived  by  agriculture  from  mineral  resource  utilization  are  two-fold. 
Probabty  the  most  beneficial  aspect  of  mining  includes  the  amounts  of  phosphates,  potash 
sultur,  lime  gypsum,  and  other  industrial  minerals  produced  specifically  for  agricultural 
puiposes  as  fertdizers  or  soil  conditioners.  The  other  major  aspect  involves  the  improved 
availability  of  mined  land  for  agricultural  uses  once  mining  activity  has  ceased.  It  has  been 
tound  that  grasses,  legumes,  and  cultivated  plants  will  grow  successfully  on  areas  that  have 
been  strip  mined -in  some  cases,  better  than  before  mining.  For  example,  in  Virginia  hay 
production  on  some  reclaimed  mining  areas  has  been  50  percent  greater  after  mining  than 

betore.  In  many  other  areas,  improvement  of  the  agricultural  use  of  the  land  has  been  the 
net  result  of  mineral  resource  utilization. 
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vicinit  IflirflZ nZ'W'a/ ViV  bstween  Conda  and  Soda  Springs  in  Eastern  Idaho  in  the  immediate 
oneraVhX^nm  CoZZ  3  ^  f'°m  **  °>°™nta,  phosphorus  plant 
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^47.  /29  -  Apple  orchard  near  Wenatchee,  Washington.  Nearby,  a  tailings  storage  area  developed  by  a 
ormer  gold  mining  operation  has  been  covered  with  topsoil  and  also  planted  with  apple  trees,  thus  creating 

useable  orchard  land  where  only  barren  rock  had  existed  previously. 
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D.  MINERALS  AND  FOREST  RESOURCE  USE 


The  utilization  of  nonfuel  mineral  resources  in  the  Western  United  States  has  had 
relatively  little  effect,  adverse  or  otherwise,  upon  the  utilization  of  the  West’s  forest 
resources.  This  has  been  so  primarily  because  the  bulk  of  the  region’s  nonfuel  minerals 
output  comes  from  semi-arid  areas  where  commercial  forestry  does  not  exist.  In  the  Rocky 
Mountains  and  in  the  Northwest,  however,  there  have  been  some  interactions  between 
mineral  and  forest  resource  use. 

Abuses  of  the  mining  laws  have  been  of  far  greater  significance  to  forest  resource 
utilization  than  have  bona  fide  mining  operations.  In  New  Mexico,  for  example,  one  party 
prevented  the  use  of  approximately  1 20  acres  of  National  Forest  timber  lands  for  a  year  by 
covering  the  area  with  mining  claims.  Another  prevented  the  use  of  900  acres  in  a  similar 
manner.90  Whether  or  not  these  represented  valid  mineral  exploration  activity  is  not 
known,  but  the  existence  of  these  unpatented  claims,  at  least  purportedly  staked  for  mineral 
purposes,  did  hinder  the  effective  utilization  of  forest  resources  for  the  time  that  they  were 
there. 

In  Southern  Oregon,  the  construction  of  some  logging  roads  has  been  seriously  hampered 
or  prevented  by  the  presence  of  unpatented  placer  mining  claims.  Similar  difficulties  have 
also  occurred  in  the  Coeur  d’Alene  National  Forest  in  Northern  Idaho.  Perhaps  of  far  greater 
significance,  however,  is  that  the  western  timber  industry’s  trade  association  has  reported  no 
instances  of  serious  conflict  in  recent  years  between  mining  interests  and  commercial  timber 
interests  in  Washington,  Colorado,  Utah,  or  Montana.9 1 

Cooperation  between  mineral  and  forest  resource  users  has,  in  fact,  been  the  rule  rather 
than  the  exception  throughout  the  entire  Western  United  States.  A  survey  of  large  and  small 
mine  operators  in  the  West  in  1 968,  revealed  that  only  three  percent  of  the  active  mining 
properties  in  the  region  had  any  significant  problems  of  conflict  with  the  users  of  forest 
resources.  Most  of  these  were  actually  administrative  conflicts  with  the  Forest  Service  rather 
than  with  commercial  timber  interests. 

In  some  areas,  the  utilization  of  mineral  resources  has  actually  enhanced  the  use  of 
forest  resources.  Many  reclaimed  mining  lands  in  the  Eastern  United  States  have  been 
successfully  planted  with  trees.  In  some  cases,  post-production  tree  planting  has  created 
forest  resources  where  none  had  existed  before.  In  other  areas,  the  disturbance  of  the  surface 
by  mining  operations  has  improved  forest  growth.  Some  of  the  fastest  growing  yellow  pine 
forests  in  the  United  States  are  situated  in  the  Sierra  Nevada  foothills  of  California  on  land 
once  mined  by  hydraulic  methods.92  Where  the  climate  permits,  similar  situations  exist 
throughout  the  public  land  areas  of  the  West. 
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Fig.  130  -  Surface  cleared  of  timber  preparatory  to  use  of  the  land  for  mineral  purposes  in  Oregon.  Most 
currently  active  mineral  districts  in  the  West  are  in  semi-arid  regions  that  have  a  minimum  of  forest  cover. 
New  exploration  techniques,  however,  could  make  forested  areas  more  important  as  sources  of  minerals. 


Fig.  131  -  Hills  denuded  by  logging  operations  in  Oregon.  Throughout  most  of  the  Pacific  Northwest 
and  Rocky  Mountain  areas,  timbering  has  cleared  far  more  areas  of  trees  than  has  mining. 
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E.  MINERAL  RESOURCES  AND  RECREATIONAL  LAND  USE 


The  real  and  imagined  conflicts  between  users  of  mineral  resources  and  other  users  of 
the  public  lands  have  been  perhaps  most  notorious  between  the  mining  industry  and  those 
who  would  use  the  land  solely  for  recreational  purposes.  This  is  in  spite  of  the  fact  that 
mineral  resource  utilization  and  recreation  are  not  inherently  antagonistic  and,  in  fact,  are 
synonymous  in  many  areas  throughout  the  Western  United  States  and  in  other  parts  of  the 
nation  as  well.  Virtually  all  of  the  surface  mining  operations  located  on  major  United  States 
highways  have  viewpoints  or  some  other  facility  (usually  constructed  by  the  operating 
mining  company  itself)  to  provide  travelers  an  opportunity  to  view  mining  operations  from 
the  safety  of  the  pit  rim.  Many  of  these  viewpoints  are  well  attended,  although  exact  visitor 
counts  are  not  available.  In  many  cases,  such  counts  are  not  available  simply  because  it  has 
never  been  considered  necessary  to  prove  the  value  of  mine  viewpoints  as  tourist  attractions. 

Mining  operations  of  the  past  are  undoubtedly  an  even  greater  tourist  attraction. 
Throughout  the  Western  United  States,  state  parks  have  been  established  at  many  of  the 
sites  of  19th  Century  mining  operations.  In  California,  the  ghost  town  of  Bodie,  near  the 
Nevada  border,  has  been  established  as  a  state  historic  park  and  is  operated  as  a  unit  of  the 
California  State  Park  System.  In  San  Bernardino  County,  the  former  mining  town  (and  still 
potentially  rich  silver  area)  at  Calico,  near  Barstow  in  the  Mohave  Desert,  has  been  made  a 
county  park  and  is  operated  by  a  concessionaire  as  an  apparently  lucrative  tourist  attraction. 

In  the  gold  rush  country  of  the  western  Sierra  Nevada  foothills  near  Grass  Valley  and 
Nevada  City,  California,  considerable  attention  is  paid  by  those  interested  in  attracting 
tourists  to  the  historical  significance  of  the  area.  The  prior  mining  use  of  the  land  in  that 
district  remains  a  significant  tourist  attraction  and  of  considerable  value  for  recreational 
purposes.  The  site  of  Sutter’s  Mill,  where  gold  was  discovered  to  begin  the  California  Gold 
Rush  of  1 848  and  1 849,  is  now  a  state  park  and  is  operated  by  the  State  of  California  for 
recreational  purposes.  Throughout  most  of  Central  and  Southern  California,  mining 
operations  of  the  past  today  comprise  a  significant  recreational  use  of  the  land. 

Even  old  mining  sites  without  particular  historic  interest  are  now  being  used  for 
recreational  purposes.  At  Lancaster,  California,  on  the  southern  edge  of  the  Mohave  Desert 
about  80  miles  east  of  Los  Angeles,  a  borrow  pit  formerly  used  for  the  excavation  of 
construction  materials  has  been  converted  to  an  aquatic  park,  containing  three  lakes  with  a 
combined  surface  area  of  19  acres.  This  recreational  use  of  a  former  mining  area  is  also 
significant  in  that  it  allows  the  utilization  of  waste  water  from  urban  uses  that  would 
otherwise  be  lost.  The  similar  use  of  mined-out  surface  pits  for  water  recreation  purposes 
is  widespread  throughout  those  areas  of  the  United  States  where  water  is  readily  available 
and  (as  at  Lancaster  in  the  Mohave  Desert)  even  in  some  places  where  it  is  not. 

From  Florida  to  Washington,  where  there  is  moderate  to  heavy  rainfall,  the  use  of  old 
mining  excavations  or  recently  terminated  mining  operations  for  recreational  purposes  is 
common.  Even  in  Boston,  where  the  Quarry  Preservation  Society  has  been  formed  by 
interested  citizens,  the  pit  excavated  by  an  old  quarrying  operation  is  now  used  for 
recreational  purposes.  This  is  despite  the  fact  that  throughout  Massachusetts  there  is 
considerable  opposition  to  the  creation  of  new  quarries  to  produce  badly  needed 
construction  materials. 

In  many  areas  along  the  Pacific  Coast,  past  and  present  mining  operations  are  also 
significant  in  the  recreational  use  of  the  land.  In  Oregon,  the  State  Highway  Department 
regularly  publishes  information  concerning  ghost  towns,  mining  museums,  rockhound  sites 
(and  areas  where  the  amateur  may  prospect  just  for  the  fun  of  it),  old  mine  sites,  and  active 
mines  as  an  integral  part  of  their  tourist  information  service.The  Chamber  of  Commerce  of 
the  city  of  Prineville  in  Central  Oregon  maintains  a  mining  claim  specifically  as  a  site  for 
rockhounds  visiting  the  community.  In  June  1968,  as  part  of  its  centennial  celebration,  the 
community  of  Prineville  held  a  miners  and  prospectors  weekend  with  a  special  invitation  to 
rockhounds  to  visit  the  area  and  engage  in  their  hobby.  The  following  month  they  held 
another  rockhound  powwow. 
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Fig.  732 -San  Bemardmo  County  Park  at  Calico,  near  Barstow,  California.  Calico  is  the  site  of  formerly 
active  silver  mining  operations,  and  the  mountain  in  the  background  reflects  geologic  evidence  of  strong 
subsurface  metallic  mineralization.  The  site  is  now  popular  for  recreational  use  solely  because  of  its  past 
mining  activity.  Other  old  mining  camps  are  popular  tourist  attractions  throughout  the  entire  Western 
United  States.  Sometimes  their  attraction  is  enhanced  by  the  nearby  presence  of  active  mining  operations. 


The  area  also  has  had  past  commercial  mining  activity.  A  significant  gold  strike  was 
made  in  the  area  30  miles  east  of  Prineville  in  1873  and  resulted  in  the  subsequent 
production  of  $2.5  million  in  gold  and  silver.  The  district  was  also  the  site  of  active  mercury 
mines  in  the  late  1 890’s.  Today,  the  area  is  known  for  its  deposits  of  semiprecious  stones 
and  Prineville,  in  fact,  refers  to  itself  as  the  agate  capital  of  Oregon.  With  considerable 
numbers  of  rockhounds  attracted  to  the  Prineville  area  for  recreational  purposes,  the 
availability  on  the  public  lands  of  mineral  resources  for  their  recreational  use  has  become  a 
significant  tourist  attraction  for  this  community.  Similar  conditions  are  common 
throughout  many  of  the  Western  States. 

In  1968,  a  survey  of  visitors  conducted  by  The  University  of  Arizona  at  Organ  Pipe 
Cactus  National  Monument  indicated  that  many  winter  visitors  to  Southern  Arizona  are 
hobbyists  who  are  attracted  by  and  utilize  available  public  lands  for  the  collection  of 
mineral  specimens.  Rockhounds  are  a  significant  portion  of  the  total  tourist  travel  to 
Southern  Arizona.  Although  they  do  not  collect  specimens  on  National  Park  or  Monument 
lands,  they  do  make  extensive  use  of  known  deposits  on  lands  administered  by  the  Bureau 
of  Land  Management.  Many  retired  persons  travelling  throughout  the  West  have  utilized 
well-known  deposits  of  semiprecious  stones  for  recreational  purposes.  Many  of  these 
deposits  have,  in  fact,  become  destinations  for  these  people  in  pursuing  their  hobbies. 

In  Washington,  it  has  become  the  practice  of  the  State  Highway  Department  to  grade 
and  landscape  the  borrow  pits  used  for  the  production  of  sand,  gravel,  and  other 
construction  materials  utilized  in  highway  construction  and  to  allow  them  to  fill,  forming 
small  recreational  lakes  throughout  a  series  of  roadside  parks.  Particularly  in  Western 
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Fig.  133  -  Presently  inactive  gold  dredge  along  U.S.  Route  91  south  of  Helena,  Montana.  The  ponds 
created  by  the  mining  operation  currently  are  used  for  sport  fishing  by  area  residents,  several  of  whom  may 
be  seen  in  the  vicinity  of  the  dredge.  Bodies  of  water  created  by  mining  operations  are  frequently  used  for 

recreational  purposes  throughout  the  West.  In  the  background  is  a  portion  of  the  Deerlodge  National 
Forest 

Washington,  where  the  water  table  is  relatively  close  to  the  surface,  this  has  been  done  with 
a  minimum  of  effort  and  cost  because  the  original  mining  bore  the  cost  of  excavation.  Thus, 
abandoned  mining  operations  have  specifically  enhanced  the  recreational  use  of  the  same 
areas  of  land  involved  in  the  mining  operations.  Most  utilization  of  such  construction 
material  deposits  is  relatively  short-lived,  and  as  a  result,  the  relatively  short  span  of  time  in 
which  mineral  utilization  was  conducted  has  resulted  in  a  much  longer-term  enhancement  of  ! 
recreational  facilities. 

Throughout  most  of  the  Pacific  Coast  States,  the  similar  enhancement  of  the  land  for 
recreational  purposes  or  the  direct  utilization  of  mineral  deposits  for  recreational  purposes 
has  resulted  in  a  relatively  intense  recreational  use  in  terms  of  persons  per  acre,  just  as  the 
mining  operations  themselves  were  and  are  perhaps  the  most  intense  use  of  the  land  in  strictly 
economic  terms.  Contrasted  with  the  single  mining  claim  of  20  acres  used  as  a  tourist 
attraction  by  the  Prineville,  Oregon,  Chamber  of  Commerce,  recreational  areas  in  the  rest  of 
the  state  total  more  than  1.6  million  acres.  These  include  160,770  acres  in  two  areas 
administered  by  the  National  Park  Service  and  another  762,285  acres  in  specific  recreation 
areas  administered  by  the  United  States  Forest  Service.  Included  in  these  latter  are  754,226 
acres  in  10  wilderness  or  wild  areas.  The  state  also  has  250  acres  in  25  developed  picnic  and 
camp  grounds  administered  bysthe  Bureau  of  Land  Management,  more  than  1 80,000  acres 
in  1 8  land  and  water  recreation  areas  administered  by  the  Bureau  of  Reclamation,  almost 
60,000  acres  in  eight  land  and  water  recreation  areas  administered  by  the  Corps  of  Engineers 
or  assigned  by  the  Corps  to  other  federal,  state,  county,  or  city  authorities,  and  over 
440,000  acres  included  in  wildlife  refuges  administered  by  the  Bureau  of  Sports  Fisheries 
and  Wildlife.94 


) 
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The  20  acre  recreational  mining  claim  maintained  at  Prineville  may  also  be  compared 
with  the  total  of  151,558  acres  of  recreational  land  maintained  by  the  State  of  Oregon  and 
by  various  counties,  cities,  and  private  agencies  throughout  the  state.  These  include  more 
than  60,000  acres  in  180  developed  state  parks  and  roadside  rest  areas,  over  73,000  acres  in 
16  wildlife  management  areas  operated  by  the  State  Game  Commission,  some  7,000  acres  in 
110  county  parks  throughout  the  state,  slightly  more  than  7,000  acres  in  nine  city  parks, 
137  acres  included  in  21  camping  and  picnic  sites  provided  by  commercial  timber 
companies,  and  the  additional  acreage  involved  in  1 1  camping  and  picnic  sites  maintained  by 
power  companies  operating  in  Oregon.  In  providing  recreational  facilities  for  a  growing 
population,  the  20-acre  claim  maintained  by  the  Chamber  of  Commerce  in  Prineville 
undoubtedly  creates  a  far  more  intensive  use  of  the  land  for  recreational  purposes  than 
almost  any  other  use  outside  of  that  devoted  specifically  to  developed  campgrounds  and 
picnic  areas.  Certainly  the  least  intensive  use  of  the  land  for  recreational  purposes  (in  terms 
of  the  number  of  people  able  to  use  that  land  per  acre)  in  the  state  of  Oregon  would  be  the 
754,226  acres  contained  in  the  10  primitive,  wilderness,  and  wild  areas  maintained  by  the 
Forest  Service. 

In  the  Mountain  States,  existing  and  past  mining  areas  are  also  important  in  the 
recreational  use  of  the  land.  At  Butte,  Montana,  the  World  Museum  of  Mining  is  now  one  of 
the  city  s  primary  tourist  attractions,  as  is  a  viewpoint  overlooking  the  vast  Berkeley  Pit 
operated  by  the  Anaconda  Company.  At  Helena,  the  state  capital,  past  and  present  mineral 
resources  are  also  a  means  of  recreational  use.  Areas  and  facilities  developed  in  the  gold  rush 
days  of  the  1860’s  are  now  used  as  tourist  attractions,  and  a  folder  published  by  a  local 
tourist  promotion  agency  list$  mineral  deposits  where  tourists  may  dig  for  sapphires  (for  a 

fee),  thus  making  commercial  mineral  resource  utilization  and  recreation  activity  one  and 
the  same. 

In  the  Little  Rockies  of  Montana,  the  Bureau  of  Land  Management  has  acknowledged 
that  remnants  of  the  mining  activity  conducted  in  bygone  eras  make  the  region  a  fascinating 
place  for  those  interested  in  history,  as  well  as  those  simply  interested  insightseeing.The  area 
abounds  in  game,  including  antelope,  grouse,  and  deer,  making  the  Little  Rockies  also 
attractive  for  sportsmen  interested  in  hunting  and  fishing.  With  many  established  camp  sites 
and  picnic  areas  as  well  as  spectacular  scenery,  the  Little  Rockies  of  Montana  have  become  a 
significant  public  land  area  used  for  recreational  purposes.  Despite  its  many  natural 
attractions,  the  Bureau  of  Land  Management  itself  has  noted  that  “The  greatest  attraction 
for  most  visitors  to  the  Little  Rockies  seems  to  be  the  weathered  buildings  and  open  pits 
where  scores  of  hard-bitten  miners  labored  over  picks,  shovels,  shakers,  and  vats  to  extract 
that  precious  yellow  metal.  These  were  men •  who  took  their  recreation  indoors  in  the 
saloons  and  gambling  halls  of  Zortman  and  Landusky— two  former  gold  camps  that  are  now 
being  rediscovered  by  increasing  numbers  of  those  who  prefer  the  outdoor  way  of  life.”95 
The  same  issue  ot  the  Bureau  of  Land  Management’s  magazine  describing  Montana’s  Little 
Rockies  noted  the  recreational  values  of  spelunking  (the  exploration  of  natural  underground 
excavations)  in  New  Mexico  and  the  recreational  opportunities  afforded  by  the  collection  of 

tossils  from  various  deposits  of  sedimentary  rock  that  exist  throughout  the  Western  United 
States. 

The  National  Park  Service  has  also  officially  recognized  the  value  of  mineral  resources 
(including  fossils)  for  recreational  and  educational  purposes  in  its  establishment  of  Dinosaur 
National  Monument  in  Eastern  Utah  and  Colorado  and  the  Petrified  Forest  National  Park  in 
Northern  Arizona.  At  these  two  sites,  mineral  resources  are  the  chief  attraction  for  tourists 
and  the  principal  reason  for  the  existence  of  the  Park  Service  facility.  Similarly,  many 
geologically  unique  areas  throughout  the  Western  United  States  have  been  designated  by  the 
National  Park  Service  (and,  to  a  limited  extent,  by  the  Forest  Service)  as  visitor  attractions 
lor  recreational  and  educational  purposes. 

As  in  Montana  and  Colorado,  rockhounding  and  prospecting  areas  in  Idaho  are  listed  as 
tourist  attractions  on  the  recreation  map  for  the  state  published  by  the  Bureau  of  Land 
Management.  Ghost  towns  are  also  presented  in  a  recreation  directory  and  a  map  published 
by  the  Idaho  Historical  Society.  In  Colorado,  towns  such  as  Cripple  Creek,  Leadville,  and 
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area  near  Walnut  Creek  in  Contra  Costa  County,  California.  View  is  from  the  summit  of  Mt  Diablo.  The 
mining  operation  is  not  visible  from  the  principal  public  recreation  areas  of  the  park. 


others  are  today  capitalizing  on  the  recreational  potential  of  mining  activity,  both  past  and 
present.  In  Arizona,  one  of  the  state’s  significant  tourist  attractions  noted  in  the  tourist 
promotion  magazine,  Arizona  Highways,  published  by  the  Arizona  State  Highway 
Department,  is  a  perlite  bed  near  Superior,  Arizona,  where  semiprecious  stones  known  as 
Apache  Tears  may  be  collected  by  interested  rockhounds.9  6  This  perlite  deposit  thus  serves 
as  a  significant  recreational  use  of  the  land  at  the  same  time  that  it  is  used  commercially  as  a 
source  of  industrial  minerals  for  construction  needs  in  the  nearby  Phoenix  Metropolitan 
Area.  In  this  case,  the  same  mineral  resource  on  the  same  land  is  used  for  both  commercial 
mineral  activity  and  recreational  purposes.  This  is  not  a  unique  situation. 

Mineral  resources  and  activities  utilizing  those  resources  have  become  so  important  in 
the  tourist  and  recreational  activities  of  the  Western  United  States  (and,  in  fact,  of  the 
United  States  as  a  whole)  that  the  Bureau  of  Mines  of  the  United  States  Department  of  the 
Interior  published  in  1967  a  Visitors’  Guide  to  Mining  and  Mineral  Operations  in  the  United 
States,  listing  mineral  industry  activity  open  to  and  interesting  to  visitors.  The  directory  lists 
significant  mineral  tourist  attractions  in  virtually  all  of  the  50  states,  including  mines  that 
can  be  seen  from  highways,  mines  that  can  be  visited,  ghost  towns,  historical  sites,  and 
mineral  or  mining  museums.  The  directory  covers  some  80  pages  and,  despite  this,  is 
relatively  incomplete. 

It  has  become  a  fact  that  mineral  industry  activity  and  recreational  activity  on  the 
public  lands  are  not  necessarily  in  conflict.  In  truth,  the  instances  in  which  bona  fide 
mineral  industry  activity  and  recreational  use  of  the  public  lands  have  been  in  conflict  are 
relatively  slight.  In  many  more  instances,  mineral  industry  activity  on  the  public  lands  has 
enhanced  or  created  recreational  uses  of  the  land.  In  many  other  instances,  mineral  industry 
activity  and  recreational  use  are  synonymous.  In  most  areas  where  there  has  been  a  real 
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F>0-  735  -  Recreation  area  near  Mt.  Shuksan  in  the  Mount  Baker  National  Forest  about  20  miles  west  of 
the  North  Cascades  Primitive  Area  in  Washington.  The  development  of  recreational  facilities  in  the  area  has 
resulted  in  considerable  surface  disturbance.  The  remains  of  past  mining  activities  in  the  region  are  hardly 
noticeable. 


conflict  between  recreational  uses  and  alleged  mineral  resource  use,  the  conflict  has  been 
caused  by  those  who  would  abuse  the  provisions  of  the  mining  laws.  Such  abuse  often  has 
involved  fraudulent  attempts  to  use  the  mining  laws  to  obtain  public  land  for  non-mining 
purposes,  and  this  has  been  the  principal  cause  of  most  conflicts  between  apparent  mineral 
industry  activity  and  recreational  uses  of  the  public  lands.  Attempts  by  over-zealous  public 
land  administrators  and  others  who  would  exclude  any  activity  by  man  have  also  caused 
conflicts.  But  these  have  been  between  users  of  the  land,  rather  than  uses.  Where  mineral 
industry  activity  has  been  bona  fide  and  of  good  intent,  there  has  usually  been,  on  the 
contrary,  a  greater  enhancement  of  recreational  use  of  the  same  or  adjacent  public  lands. 
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F.  MINERALS  AND  URBAN  LAND  USES 


Undoubtedly  the  fastest  growing  area  of  real  and  potential  conflict  between  mineral 
resource  use  and  other  uses  of  the  land  involves  urban  (residential,  commercial,  and 
industrial)  uses  of  the  land.  The  problems  have  become  particularly  acute  in  and  around 
major  metropolitan  areas.  Nevertheless,  a  survey  of  large  and  small  mine  operators 
conducted  in  1 968  disclosed  that  only  four  percent  of  the  nation’s  mining  properties  were 
experiencing  significant  problems  of  conflict  with  residential  use  of  the  land.  Only  two 
percent  reported  any  conflict  with  urban  industrial  users  of  the  land. 

Objections  to  mining  operations  by  urban  land  users  are  many,  varied,  and  vociferous, 
primarily  because  of  the  relatively  large  number  of  small  and  medium-sized  operations 
producing  construction  materials  in  and  near  concentrations  of  population.  The  greatest 
objections,  in  fact,  seem  to  occur  with  respect  to  sand  and  gravel  pits  and  stone  quarries 
located  near  highways  or  in  urban  centers.  Objections  by  urban  land  users  to  mining  have 
resulted  in  serious  restrictions  on  the  use  of  mineral  resources  throughout  the  country. 

In  New  York,  the  town  board  of  Wheatfield  authorized  the  town  attorney  to  change  the 
zoning  ordinance  to  prohibit  quarries.  A  crushed  stone  producer  had  previously  requested 
the  right  to  mine  a  400-acre  quarry,  but  the  town’s  ban  ended  the  possibility  of  using  its 
mineral  resources.97  In  Weston,  Massachusetts,  the  Massachusetts  Broken  Stone  Company  is 
the  community’s  largest  industry  and  its  second  largest  taxpayer.  Nevertheless,  the  company 
was  recently  forced  to  close  two  aggregate  plants  and  an  asphalt  plant  and  was  not 
permitted  to  quarry  due  to  a  zoning  law  that  for  many  years  had  been  unenforced.  This 
action  was  brought  about  despite  the  fact  that  the  area  involved  is  basically  isolated, 
surrounded  by  land  undesirable  for  residential  use,  and  despite  a  $6,000  expenditure  for 
screening  the  plant  entrance,  rerouting  of  traffic  from  residential  areas,  and  the  construction 
of  a  dike  along  one  side  of  the  property  to  prevent  the  public  from  viewing  the 
operations.9  8 

In  the  West,  there  has  been  a  somewhat  greater  recognition  on  the  part  of  urban  land 
users  of  the  need  for  construction  materials.  In  Los  Angeles,  city  and  county  planners  have 
regarded  sand  and  gravel  mining  as  necessary  for  urban  development  and  have  cooperated 
with  producers  in  achieving  phased  land  use,  with  mining  followed  by  other  uses.  In 
planning  such  phased  use  of  the  land,  potentially  useful  sand  and  gravel  deposits  have  been 
protected  from  residential  and  commercial  structures  in  various  ways  depending  upon  the 
particular  circumstances  involved.  Provisions  for  the  control  of  noise,  vibration,  dust,  hours 
of  operation,  access  to  off-street  parking,  fencing  and  screening,  setbacks,  and  other 
environmental  factors  are  included  in  the  planning  and  zoning  work.99 

The  City  of  Los  Angeles  has  established  trust  funds  for  the  specific  purpose  of  acquiring 
pit  sites  after  mining  has  ceased.  In  1968,  the  City  was  using  32  such  sites  for  sanitary  land 
fill  operations.  Of  these,  five  were  owned  by  the  City  and  five  by  the  County  of  Los" 
Angeles.  The  remainder  were  still  owned  by  private  landowners  and  leased  for  land  fill' 
purposes.  Filled  pits  have  been  converted  to  a  variety  of  uses,  including  golf  courses,  parks, 
and  industrial  sites.100 


The  profit  potential  for  private  landowners  in  the  conversion  of  mined-out  construction1 
materials  deposits  to  other  uses  has  been  a  significant  factor  in  stimulating  such  conversion,  j 
In  truth,  private  gain  has  probably  been  the  most  common  and  certainly  the  most  effective 
incentive  in  the  utilization  of  land  for  urban  uses  once  mining  operations  have  ceased. This 
has  also  been  true  with  respect  to  post-mining,  agricultural,  forest,  and  recreational  land  use. 

Metallic  and  industrial  minerals  mines  located  away  from  the  metropolitan  areas  present1 
a  different  aspect  of  the  relationships  between  mineral  and  urban  land  uses.  Even  in  many 
non-metropolitan  parts  of  the  West,  however,  there  are  significant  differences  in  the 
relationship  of  mining  to  urban  activity.  Most  of  the  differences  depend  on  which  came 

first,  the  mine  or  the  community,  and  upon  the  significance  of  the  mineral  industries  in  the 
local  economy. 
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OrucZreT'Jre  oTZn  ,T  ~  Y n‘  T"9  bu,ldin9s  in  the  community.  Residential  and  commercial 
poJb/T  *  humed'y  and  in  hazard  fashion  as  dose  to  the  mine  site  as 


There  are  numerous  examples  throughout  the  West  (and  elsewhere  as  well)  of 
communities  and  urban  centers  that  owe  their  very  existence  to  mineral  resources.  In 
Anzona,  the  towns  of  Ajo,  B.sbee,  Douglas,  Miami,  Morenci,  Bagdad,  Kearny,  Hayden,  and 

&HshaH  “r  31  u°1  entlre'y  dePendent  “Pen  the  mineral  industries.  The  same  is  true  of 
'sr>  (fants’  Hurley,  and  Tyrone  m  New  Mexico,  of  Moab  and  Lark  in  Utah  of  Ely 

IHM?n  ’  a,iH  Ye/mgton  m  Nevada,  of  Butte  in  Montana,  of  the  cities  of  the  Coeur  d’Alene  in’ 
Waho,  and  of  many  others  throughout  the  11  Western  States.  Even  a  number  of 

canH  PnUtan  arfcas  frc  strongly  influenced  by  mineral  resource  utilization  (in  addition  to 

“•  c».  T“~“.  ^ 
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Fig.  137  -  Surface  mining  areas  and  waste  dumps  adjacent  to  residential  areas  at  Butte,  Montana. 
Placement  of  residential  areas  as  close  as  possible  to  mine  sites  in  past  years  has  led  to  conflicting  land  use 
problems  when  former  underground  mines  have  been  converted  to  open  pit  or  caving  operations,  in  some 
areas  entire  towns  have  been  moved  to  allow  for  expanded  mining  operations.  Finding  suitable  sites  for 
mine  waste  dumps  has  often  been  a  severe  problem. 

In  almost  all  such  areas,  solid  wastes  from  mining  are  stored  as  efficiently  as  possible 
with  little  or  no  attention  given  to  camouflaging  the  operation  or  restoring  the  surface  to 
make  it  appear  to  be  other  than  what  it  is.  Many  of  these  communities  serve  as  a  strong 
illustration  of  the  old  adage  that  “beauty  is  in  the  eye  of  the  beholder.”  Many  people  who 
gain  their  livelihood  from  the  mines  do  not  necessarily  find  the  mines  unsightly,  but  often 
recognize  the  beauty  in  the  color  and  symmetry  of  industrial  activity.  On  the  other  hand, 
when  mining  is  attempted  in  an  urban  area  where  the  people  are  not  familiar  with  mining 
and  their  livelihoods  are  not  directly  dependent  upon  it,  there  is  a  much  different  story. 
Local  ordinances  in  such  areas  may  flatly  prohibit  mining,  regulate  mining  to  the  extent  that 
it  may  not  be  feasible,  or  require  concerted  attention  to  the  problems  of  environmental 
effects. 

Many  mining  operations  near  urban  communities  are  outside  the  jurisdiction  of  the 
people  living  there.  Nevertheless,  a  growing  number  of  mining  operations  have  voluntarily 
accepted  the  responsibility  to  maintain  the  quality  of  the  environment.  When  the 
restoration  of  lands  affected  by  mining  can  be  done  in  a  reasonable  way  and  when  it  can  be 
included  in  mine  planning,  the  costs  of  such  restoration  are  usually  minimized  and  the 
benefits  maximized.  In  some  instances,  the  reclaimed  lands  become  more  valuable  than 
adjoining  unmined  lands.  In  others,  the  reclaimed  land  has  provided  profitable  side  ventures 
for  the  mining  operators.  In  the  East,  the  Peabody  Coal  Company  has  a  program  called 
“Operation  Green  Earth”  which  includes  planting  four  million  trees  each  year  and 
developing  new  forests,  lakes,  wildlife  areas,  grazing  lands,  recreation  areas  and  homesite.  In 
the  West,  a  monumental  task  of  landscaping  tailings  dams  and  waste  dumps  near  the 
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retirement  community  of  Green  Valley,  Arizona,  is  being  undertaken  by  the  Anaconda 
Company  at  its  Twin  Buttes  operation.  Approximately  1 2  miles  of  dikes  are  being  built 
|  rom  waste  provided  by  stripping.  Anaconda  has  a  regular  nursery  program  to  test  and 
develop  native  plant  species  adaptable  to  the  environment.  The  company  has  incurred  heavy 
expenditures  in  landscaping  the  dikes  with  grass  and  desert  shrubs  that  will  blend  with  the 
surrounding  terrain.  Healthy  specimens  of  barrel  cactus  and  saguaro  that  would  ordinarily 
be  destroyed  by  minmg  are  transplanted  on  the  terraced  dikes.  To  encourage  the  growth  of 
ransplanted  cacti,  shrubs,  and  seeded  grasses,  the  top  layer  of  allpvial  soil  is  mixed  with 
organic  fertilizer  and  heavily  watered  until  the  roots  of  the  grasses  are  well  established  For 
watering,  the  company  has  constructed  over  20,000  feet  of  6-  and  8-inch  irrigation  pipe  and 

Despite  much  efforts,  many  persons  in  the  nearby  community  complain  of  the 
unsightliness  of  the  mine,  even  though  the  tailings  dams  cannot  be  seen  from  most  of  the 
town  s  residential  areas.  The  problem  of  urban  psychology  probably  has  been  the  greatest 
single  factor  in  the  relationships  between  mineral  resource  utilization  and  urban  land  use. 
1  he  same  is  true  with  the  relationships  between  mineral  resources  and  virtually  all  other  uses 

o  tiie  public  lands.  Most  conflicts  have  been  more  imagined  than  real  and  between  users 
rather  than  uses  of  the  land. 


.  fj9  I?8,'  torches,  homes,  and  municipal  recreation  facilities,  including  a  swimming  pool,  have  been 
built  on  the  level  land  provided  by  former  mine  waste  dumps  at  Virginia  City,  Nevada. 
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Fig.  140  -  The  Bingham  Pit  of  the  Kennecott  Copper  Corporation,  near  Salt  Lake  City,  if  superimposed 
on  a  major  metropolitan  area  would  have  serious  land  use  conflicts.  The  pit  alone  is  almost  as  large  as 
Alexandria  County,  Virginia.  Waste  and  tailings  storage  areas  require  additional  areas.  The  development  of 
the  Bingham  Pit  to  its  present  status  as  the  largest  mine  in  the  United  States  did  require  the  destruction  of 
the  community  of  Bingham  Canyon,  Utah,  as  well  as  other  nearby  commercial  and  residential  land  uses 
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’ CHAPTER  15 

NON-PUBLIC  LAND  SYSTEMS 


Have  the  various  non-federal  systems  of  mineral  land  acquisition  and  tenure  used  in  the 
United  States  had  measurable  effects  upon  the  utilization  of  nonfuel  mineral  resources? 

A.  STATE  MINERAL  LAND  SYSTEMS 


1.  General  System  Features 

The  13  original  United  States  developed  state  land  policies  that  reflected  both  their 
individual  sovereignties  and  origins  as  crown  colonies.  As  the  nation  expanded  westward, 
however,  the  mineral  land  policies  and  procedures  devised  by  the  newer  states  reflected  the 
additional  effects  of  federal  policies  and  practices  in  making  public  land  available  both  for 
mineral  purposes  and  for  other  uses.  In  many  cases,  restrictions  were  imposed  upon  lands 
ceded  to  the  states  by  the  federal  government  which  prevented  the  sale  of  such  lands  by  the 
states  without  the  retention  of  mineral  rights  under  state  government  ownership.  In  other 
instances,  there  were  no  such  restrictions. 

Regardless  of  origin  or  influence,  throughout  almost  the  entire  United  States,  policies 
regarding  the  disposal  of  mineral  properties  owned  by  the  states  have  been  developed.  In  the 
original  1 3  states,  public  land  policies  with  respect  to  minerals  largely  reflected  the  colonial 
charters  issued  by  the  King  of  England,  which  reserved  interest  in  specific  minerals  to  the 
Crown.  Ownership  of  minerals  that  were  not  specifically  reserved,  however,  passed  to  the 
owner  of  the  surface  rights,  be  it  the  state  or  the  private  individual.  After  the  American 
Revolution,  however,  the  practice  of  explicitly  reserving  minerals  to  the  state  fell  into 
relative  disuse. 

Over  the  past  two  centuries  the  development  of  state  mineral  disposal  policies  and  the 
enactment  of  legislation  related  to  those  policies  have  been  influenced  by  the  presence  within 
many  states  of  federal  public  land.  In  other  states,  the  very  lack  of  public  domain  has  had  its 
effects.  The  states  can  presently  be  grouped  roughly  according  to  the  influence  that  federal 
public  land  policies  have  had  on  state  mineral  land  disposals  systems.  In  the  first  group  may 
be  included  all  states  in  which  the  federal  government  has  virtually  no  public  domain  and  in 
which  the  federal  mining  laws  have  never  been  generally  applicable.  This  group  includes  the 
original  1 3  states  and  other  states  that  were  specifically  created  from  the  territories  that 
belonged  to  the  1 3  original  states,  as  well  as  other  states  which  originally  had  sovereign 
power  over  public  lands  within  their  borders.  The  original  1 3  states  include  Massachusetts, 
New  Hampshire,  Connecticut,  Rhode  Island,  New  York,  New  Jersey,  Pennsylvania, 
Delaware,  Maryland,  Virginia,  North  Carolina,  South  Carolina,  and  Georgia,  while  those 
states  created  specifically  from  territories  from  the  original  13  are  Maine,  Vermont,  West 
Virginia,  Kentucky,  and  Tennessee.  Also  included  in  this  group  are  those  states  (Texas  and 
Hawaii)  which  had  sovereignty  over  their  own  public  lands  as  independent  nations  before 
admission  to  the  Union. 

The  second  major  group  includes  those  1 1  Western  States  and  Alaska  that  were  carved 
from  public  domain  and  still  retain  large  areas  of  federally  owned  lands.  These  include,  in 
addition  to  Alaska,  the  three  Pacific  Coast  States,  California,  Oregon,  and  Washington,  and 
the  eight  Mountain  States,  Montana,  Idaho,  Wyoming,  Utah,  Nevada,  Colorado,  New 
Mexico,  and  Arizona.  The  third  group  consists  of  all  the  other  United  States  that  are  neither 
public  land  states  nor  completely  non-public  land  states  as  are  the  first  13  and  their 
associated  territories.  This  last  group  includes  virtually  all  of  the  Plains,  the  Midwest,  and 
much  of  the  South.  There  are  certain  differences  prevalent  in  the  state  mineral  disposal 
systems  of  each  of  these  groups. 
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To  date,  all  but  six  states  (Connecticut,  Massachusetts,  New  Jersey,  Kentucky  Ohio 
and  Iowa)  have  enacted  legislation  providing  for  the  leasing  of  state-owned  mineral  lands  or 
mineral  rights  that  had  been  reserved  to  the  state  after  the  sale  of  other  state  lands.  Four 
states  (Rhode  Island,  Vriginia,  West  Virginia,  and  Tennessee)  have  laws  that  mention  the 
leasing  of  minerals  from  state-owned  lands  but  make  no  general  or  specific  provisions  for 
such  activity.  Two  states  (Delaware  and  Ohio)  provide  only  for  the  leasing  of  oil  and  gas 
while  one  state  (Maine)  provides  only  for  the  leasing  of  so-called  hard  minerals.  Nevada  on 
the  other  hand,  provides  for  the  leasing  of  all  of  the  fuel  minerals,  coal,  oil,  gas,  and  oil 
shale.  Virtually  all  of  the  other  states  have  relatively  complete  legislative  programs  covering 
the  disposal  (usually  by  leasing)  of  all  minerals  that  are  the  property  of  the  state.1 

In  the  various  state  programs  concerning  the  disposal  of  state-owned  mineral  lands  or 
nghts,  there  are  usually  distinctions  between  mineral  commodities.  As  a  rule,  there  is  at  least 
a  distinction  between  oil  and  gas  and  all  other  minerals.  In  some  states,  sulfur  and  minerals 
produced  from  brines  are  considered  as  a  third  category,  while  in  other  states  they  are 
cassified  with  oil  and  gas.  In  some  states,  the  industrial  minerals  commonly  used  in 
construction  and  which  are  of  fairly  widespread  occurrence  (e.g.,  sand,  gravel,  clay  and 
stone)  are  also  included  as  a  separate  category.  Where  there  is  some  particular ’local 
circumstance  that  gives  a  particular  mineral  local  prominence,  such  a  mineral  has  often 
received  separate  legislative  attention.  As  a  result,  the  various  state  mineral  disposal  systems 
vary  wi  e  y  in  their  treatment  of  the  different  mineral  commodities.  Most  of  the  state 

State  S  fnVntrhin8^  dlSP0Sal  are  relatively  consistent,  with  little  variation  from  one 

til nf f  ?  Van,atl°n  m  State  mineral  land  disP°sal  ^tems  comes  in  their 
treatment  of  the  nonfuel  minerals. 

access  TiTstate  S,tatf  there,are  distinctions  between  the  policies  that  provide  for 

access  to  state  mineral  lands  for  exploration  purposes  and  those  policies  governing  the 

£  'I""  of  miperaIs  from  state  lands.  Many  states  allow  free  access  to  state-owned  land 

Yorifhl Tnl^T  °MInmew  S  e,xpl°ratlon-  Such  has  been  the  basic  policy  established  in  New 

to  State  lanrtdf’  ""f  NeVada’  °re8°n’  and  Alaska' In  a  number  of  statas>  however,  access 
to  state  lands  for  such  purposes  is  not  completely  free.  In  some  instances,  particular  state 

anus  have  been  withdrawn  completely  from  mineral  exploration  and  utilization,  while  in 

°*h5a’  ProsPect>n8  Permits  are  required  for  the  conduct  of  minerals  exploration  on  most 

state-owned  lands  In  many  states,  including  Maine,  New  Hampshire,  Minnesota  Wisconsin 

ri«ht1S1toaexDloreaSfa’  °k.Iaho™a>  Texas’  Montana,  Utah,  Washington,  and  California,  the 
nght  to  explore  for  minerals  on  state  lands  can  be  obtained  only  by  applying  for  a 

prospecting  permit  from  the  state  government.  In  a  few  states  (Idaho  and  Arizona)  *the  use 
of  a  prospecting  permit  is  not  required  in  all  cases.2  Arizona;,  tne  use 

There  is  considerable  variation  among  states  even  where  prospecting  permits  are  used  In 
some  states,  prospecting  permits  may  be  used  on  some  lands,  but  they  are  not  applicable  to 
others  including  lands  that  are  subject  to  direct  mineral  teasing.  In  some  states  certain 
minerals  may  be  excluded  from  the  jurisdiction  of  any  individual  prospecting  permit  In 
Irn  n’  ,  0r  example’  coal>  h8ni.te>  potash,  shell,  sand,  and  gravel  are  excluded  from 
nrosnect'118  permi.ts  for  otber  minerals.  In  Maine,  sand  and  gravel  are  also  excluded  from 
p  ospecting  permit  provisions,  and  in  Montana,  all  nonmetallics  are  excluded  In  fact 

they  apply.  ProsPectin*  Permits  vary  with  respect  to  the  specific  minerals' to  which 

:S'ate,  land  Pr0SPfCt|ng  permits  also  vary  according  to  the  time  intervals  for  which  they 
nermil  llT  “  the,speclflc  rights  and  benefi,s  which  they  impart  to  the  holder  of  such  a 

Ma^e  Utahyand°nlThnS  gran,ed  for  3  one-year  term.  This  is  true  in  Alaska, 

Marne,  Utah,  and  Oklahoma.  Others  are  granted  for  two-year  periods  as  thev  are  in  Idaho 

te“iioadndInWffmgtr-  !"  S°merPlaCeS’  the  Pr°SpeCt^ 

, P  d'  In  Texaa'  tbe  term  is  five  years.  Provisions  for  the  extension  of  a  prospecting 

depending  uDoVte^na't-"  ,Alaska’  the  term  of  3  Prospecting  permit  may  be  extended* 
extendnn8  P  lh  part  cular  circumstances  involved.  In  Montana  and  Utah  one-year 
eeX'“S‘°ns  may  be  obtained.  In  Texas,  New  Mexico,  and  Washington  however  the 
nsion  period  for  a  prospecting  permit  depends  upon  the  specific  mineral  being  sought. 
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There  are  also  variations  in  both  the  normal  and  maximum  areas  covered  by  a  single 
prospecting  permit.  In  Idaho,  the  maximum  acreage  covered  under  a  single  permir  is  20 
acres.  This  increases  to  80  acres  in  Washington  and  Minnesota  and  160  acres  in  Alaska, 
Oklahoma,  and  Utah.  Other  states  permit  larger  acreages  to  come  under  one  permit,  while 
others  allow  the  issuance  of  contiguous  permits  to  the  same  individual. 

The  fees  charged  for  state  prospecting  permits  are  also  quite  variable.  In  most  cases,  they 
are  nominal.  For  example,  in  Maine  the  fee  is  $2.00,  while  in  Montana  it  is  $  1 .00  per  year.  In 
Washington  it  amounts  to  $5.00  for  every  40  acres,  and  in  Idaho  it  is  $10.00.  In  states 
where  the  lee  increases  above  the  nominal  rate,  the  fee  is  usually  related  directly  to  the 
acreage  involved  in  the  permit. 

In  virtually  all  of  the  states  that  provide  for  prospecting  permits  in  their  mineral  disposal 
systems,  there  is  a  specific  work  requirement  included  in  the  provisions  of  the  permit.  This 
is  usually  stated  in  terms  of  a  given  dollar  value  of  work  that  must  be  performed,  and  this  in 
turn  is  usually  related  to  the  size  ot  the  area  covered  by  the  permit.  For  example,  in  Alaska 
there  is  a  $5.00  per  acre  work  requirement  for  the  first  year  of  the  permit,  which  rises  to 
$10.00  per  acre  per  year  for  each  year  thereafter.  In  a  few  states  (such  as  Montana), 
however,  it  is  simply  necessary  that  the  holder  of  a  prospecting  permit  pursue  diligently  his 
exploration  work  within  the  time  period  allotted.  Of  course,  failure  to  do  so  in  most  cases 
has  an  adverse  effect  upon  the  renewal  of  the  permit. 

In  most  cases,  prospecting  permits  are  issued  for  state  lands  on  a  first-come,  first-served 

basis.  In  Minnesota,  however,  permits  are  issued  on  a  competitive  bid  basis  in  those  areas 

considered  to  have  known  deposits  of  commercial  iron  ores.  The  basis  for  the  bidding  on  the 
prospecting  permit  is  the  amount  of  royalty  to  be  paid  under  an  iron  ore  mining  lease,  and 
assumes  that  a  discovery  of  a  workable  mineral  deposit  would  be  made.  These  arrangements 
in  Minnesota  have  had  serious  adverse  effects  upon  exploration  for  copper  and  nickel  in 
recent  years.  In  other  states,  a  required  waiting  period  between  application  and  issuance  of  a 
prospecting  permit  has  allowed  previously  unknown  prior  claimants  to  mysteriously  appear. 
Chicanery  in  the  operation  of  state  systems  has  not  been  rare. 

In  addition  to  the  exclusive  exploration  rights  granted  under  a  prospecting  permit,  in 
many  states  such  a  permit  provides  its  holder  with  a  preferential  right  to  a  lease  or  mineral 

claim  upon  discovery  of  a  valuable  mineral  deposit  within  the  area  covered  by  the 

prospecting  permit.  In  a  number  ot  states,  the  preferential  right  lease  is  mixed  with  a 
combination  of  competitive  bidding  leases  that  in  some  instances  becomes  rather  complex. 

Various  states,  particularly  in  the  West,  also  provide  for  the  location  of  mining  claims 
upon  state  lands.  These  are  not  claims  in  the  same,  sense  as  the  term  is  used  in  the  federal 
land  system,  however.  Mining  claims  under  most  state  procedures  are  of  one  or  another  of 
three  types.  Two  of  these  types  provide  (for  a  fee)  an  actual  right  to  extract  minerals  from 
state  lands  for  sale  or  use.  The  third  type  is  really  only  a  development  claim  which  allows 
the  discoverer  of  a  mineral  deposit  to  develop  his  property  prior  to  mining  it  under  a 
subsequent  lease  arrangement.  In  Alaska  and  New  York,  the  state  mining  claim  that  is  issued 
as  a  result  of  the  discovery  and  physical  location  of  a  mineral  deposit  is  somewhat  similar  to 
the  mining  claim  located  under  the  federal  mining  laws  on  National  Forest  lands.  In  effect, 
however,  in  both  these  states  the  so-called  mineral  claim  is  in  reality  an  indefinite  term 
mineral  lease.  Since  all  mineral  rights  on  state  lands  in  these  states  are  reserved  to  the  state,  a 
royalty  as  well  as  a  rental  are  charged  for  removal  of  those  minerals.  The  so-called  claims,  or 
open-ended  leases,  may  run  indefinitely  as  long  as  a  specific  amount  of  development  work  is 
performed  each  year.  Rentals  and  royalties  only  begin  upon  the  initiation  of  actual  mineral 
production. 

The  second  type  of  so-called  mining  claim  made  on  state  lands  results  from  a  discovery 
established  under  the  provisions  of  a  prospecting  permit  that  has  previously  been  issued. 
This  claim  is  also  in  reality  a  mineral  lease,  and  may  likewise  be  of  an  indefinite  term, 
continuing  so  long  as  specified  work  requirements  are  performed.  Such  a  mineral  claim  may 
include  all  minerals,  as  in  New  Hampshire,  or  only  a  specified  mineral,  as  in  many  other 
states.  This  type  of  so-called  claim  (or  specific  area  lease)  also  provides  for  royalties  and 
rentals.  In  many  cases,  these  royalties  and  rentals  are  established  by  statute.  In  other  states 
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they  are  negotiated,  with  minimum  figures  established  by  state  law.  In  a  few  states,  they  are 
completely  negotiated. 

The  third  type  of  claim  that  can  be  filed  on  state  lands  simply  provides  a  period  of  time 
which  is  relatively  short  within  which  a  lease  may  be  obtained,  in  effect  providing  some 
post-discovery,  pre-production  protection  to  the  claimant.  The  claim  does  not  grant  any 
rights  to  the  minerals  on  the  land  until  the  appropriated  lease  is  issued  by  the  state,  nor  does 
it  permit  any  mining  under  the  claim  except  for  development  purposes.  In  some  states,  such 
as  Oregon,  the  location  of  claim  is  not  necessary  prior  to  obtaining  a  mineral  lease  on  a 
specific  area  of  state  land. 

Although  there  are  some  significant  legal  differences  between  these  three  types  of 
mineral  claims  (as  they  have  been  defined  from  one  state  to  another),  in  effect  they  all 
provide  a  means  by  which  an  area  to  be  included  under  a  state  mineral  lease  is  specified  (on 
the  ground  and  in  legal  records)  by  the  person  who  wishes  to  utilize  the  minerals  that  he  has 

lound  on  state  lands.  They  are  simply,  then,  a  means  of  designating  the  area  to  be  included 
within  the  state  mineral  lease. 


In  most  states,  mineral  leases  can  be  issued  on  a  noncompetitive  basis,  either  upon 
immediate  application  to  the  state  (as  in  Idaho  and  New  Mexico),  after  a  discovery  (as  in 
Texas),  or  as  a  result  of  a  preferential  right  established  under  a  prospecting  permit  or  a 
mining  claim.  In  a  very  few  states,  mineral  leases  are  granted  competitively  to  the  successful 

bidder,  even  though  these  lands  may  have  been  previously  included  within  a  prospecting 
permit  area. 

Many  states  include  in  their  mineral  leases  a  provision  regarding  the  initiation  of 
production  within  a  specific  time,  as  well  as  the  performance  of  a  specific  amount  of  annual 
work  Some  states,  namely  Pennsylvania,  Vermont,  Virginia,  Indiana,  Oklahoma,  North 
Dakota,  Montana,  New  Mexico,  and  Wyoming,  require  a  performance  bond  in  initiating 
development  and  production  on  a  state  mineral  lease. 

The  time  periods  involved  in  state  mineral  leases  are  quire  variable.  In  most  instances 
they  are  specifically  established  by  law.  In  virtually  all  states  they  may  be  terminated  upon 
30  days  notice  if  there  has  been  failure  to  perform  under  the  lease.  In  a  few  instances 
uthonty  has  been  given  to  state  land  boards  or  other  state  authorities  for  the 
determination  of  lease  periods.  Actual  periods  involved  in  state  mineral  land  leases  range 
rom  one  year  (for  sand  and  gravel  in  Idaho)  to  55  years  in  Alaska,  and  50  years  (for  all 
minerals  expcet  iron  ore)  in  Washington.  The  term  of  most,  however,  ranges  between  10  and 
U  years.  State  mineral  leases  frequently  have  five  year  increments  which  are  renewable. 

Ine  rentals  charged  for  state  minerals  lands  are  also  variable.  In  many  instances,  rentals 
are  subject  to  determination  by  appropriate  state  boards  or  commissions.  In  other  instances 
mmera1  Jand  rentals  are  fixed  by  statute.  In  still  other  states,  a  statutory  minimum  is 
s  abhshed,  with  any  rental  above  the  statutory  minimum  determined  by  negotiation.  In  a 
few  instances,  such  as  in  Alaska,  the  rental  charged  is  on  a  per  lease  basis.  In  most  states 
however,  there  is  a  definite  relationship  established  between  the  rental  charged  and  the 
acreage  involved.  In  Marne,  for  example,  the  annual  rental  is  $5  per  acre,  while  in  Nevada  it 
is  $  1  per  acre.  In  Idaho  the  mineral  land  rental  is  25  cents  per  acre  per  year.  In  many  states 
there  are  also  sliding  scale  provisions  with  minimum  rentals  charged  during  the  first  year  of  a 
ineral  lease  and  increasing  amounts  charged  during  subsequent  lease  periods.  In  New 
Mexico,  for  example  (for  all  mmerals  except  fertilizer  minerals,  coal,  lignite,  sand  and 
gravel)  the  minimum  rental  is  five  cents  per  acre  per  year  for  the  first  two  years  of  a’lease 

PCr  SC!?  r  ylar  f°r  subsequent  years  of  the  lease.  In  some  states  rental 
payments  are  required  throughout  the  entire  life  of  the  lease,  but  in  other  states  rental 

payments  may  cease  when  royalty  payments  from  the  production  begin  or  exceed  the  rental 

In  only  a  few  states  (such  as  Alaska)  are  there  no  royalty  payment  requirements  made 
or  a  mineral  lease  in  addition  to  the  basic  land  rental.  In  most  states,  however  there  is  a 

state  ^  The  amount  of  r°yalty  may  be  prescribed  by  statute,  established  by  a 

negotiarion.  ^  resPonsjble  state  executive  authority,  or  determined  by 
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In  some  instances,  royalties  under  state  mineral  land  leasing  systems  are  based  on  the 
quality  or  grade  of  the  mineral  commodity  produced.  This  is  true  with  respect  to  Idaho 
phosphate  leases,  Minnesota  iron  ore  leases,  and  South  Dakota  uranium  leases.  In  some 
other  states,  royalty  rates  are  based  on  a  volumetric  measure.  This  practice  is  widespread 
with  respect  to  sand  and  gravel  leases  where  rates  per  cubic  yard  are  common.  In  many 
states,  royalty  rates  are  based  on  a  weight  measure.  This  is  normally  the  case  where  coal  is 
mined  under  state  mineral  leases.  For  most  nonfuel  minerals,  however,  state  royalty  rates 
are  based  on  a  percentage  of  the  value  of  the  minerals  produced.  The  royalty  rate  may  vary 
according  to  the  specific  minerals  mined,  as  is  the  case  in  Montana  and  New  Mexico,  or  it 
may  vary  according  to  the  area  within  the  state  in  which  mining  is  conducted.  This  is  the 
case  in  New  Mexico.  The  royalty  may  be  fixed  or  it  may  be  expressed  as  a  range  of 
percentages,  as  is  the  case  in  Idaho  and  Washington. 

The  maximum  number  of  acres  permitted  in  state  mineral  land  leases  varies  considerably 
r°m  one  state  to  another.  In  many  states,  although  state  mineral  land  leases  are  based  on  a 
maximum  mining  claim  size  that  in  most  cases  approximates  20  acres,  leases  containing 
multiples  of  claims  are  permitted.  In  other  states  there  is  a  straight  acreage  limitation  placed 
on  any  one  mineral  lease.  In  Alaska  the  limitation  is  as  low  as  40  acres.  In  Montana  and 
Washington  (for  coal)  the  maximum  is  640  acres,  or  one  public  land  survey  section.  In  Utah 
the  maximum  is  2,560  acres.  In  Minnesota  the  maximum  is  80  acres.  In  a  few  states,  such  as 
New  Hampshire  and  Montana,  the  lease  acreage  depends  upon  the  size  of  the  deposit  In 
New  Hampshire  the  maximum  acreage  is  specified  as  that  which  is  sufficient  to  cover  all  or 
a  portion  of  the  mineral  deposit  involved.  In  Montana,  the  maximum  lease  size  for 
metalliferous  minerals  is  set  at  the  area  considered  mineable.  In  virtually  all  states  that 
have  mineral  leasing  systems,  the  surface  area  included  under  a  single  lease  does  not  give 
extralateral  rights  to  additional  areas  below  the  surface.  The  major  exception  to  this  is 
Arizona  where  there  are  provisions  for  extralateral  rights  on  lode  claim  mineral  leases  In 
only  a  very  few  states  are  there  any  distinctions  between  lode  and  placer  claims  or  leases. 

In  almost  all  states,  the  patenting  of  claims  on  state  lands  is  not  permitted.  In  those  few 
states,  such  as  Nevada,  where  patenting  is  permitted  (at  least  in  name),  a  perpetualroyalty 
requirement  is  attached  to  the  patent,  so  that  in  effect  an  infinite  term  lease  is  issued.  In  one 
state  (Minnesota),  the  right  ot  eminent  domain  can  be  exercised  to  subordinate  a  surface 
owner  s  rights  to  that  of  the  possessor  of  the  mineral  rights  if  the  exercise  of  those  mineral 
rights  are  considered  sufficiently  important  to  the  general  welfare.  In  virtually  all  states  in 
which  policies  and  procedures  have  been  established  for  the  utilization  of  minerals  on  state 
lands,  environmental  control  provisions  have  been  included  in  lease  agreements.  Some  of 
these  have  been  relatively  specific,  while  others  have  been  comparatively  vague. 

The  effects  of  state  mineral  land  systems  on  mineral  resource  utilization  have  been,  like 
their  numerous  provisions,  quite  variable.  In  some  states,  they  have  apparently  discouraged 
nontuel  mineral  development,  while  in  others  they  have  encouraged  it  The  net  effects 
however  have  been  difficult  to  quantify,  and  no  real  conclusions  can  be  reached  regarding 
their  relative  impact  as  a  whole.  The  development  or  lack  of  development  of  mineral 
resources  on  state  lands  in  each  of  the  50  United  States  has  been  the  result  of  combinations 
ot  geologic,  technical,  and  economic  factors  as  well  as  the  existence  and  nature  of  private 
and  federal  land  systems  existing  side  by  side  (in  many  instances)  with  the  state  land 
systems.  The  net  effect  of  any  state  land  system  has  always  been  the  result  of  its 
relationship  to  the  features  of  other  systems  on  lands  also  available  to  the  potential  minerals 


2.  State  Mineral  Land  Systems  in  the  East 

The  state  mineral  land  systems  that  have  developed  in  the  states  east  of  the  Rockies  have 
re  lected  the  relatively  small  amount  ot  federal  public  domain  in  those  states,  as  well  as  the 
relatively  high  proportion  of  privately  held  land.  In  addition,  the  dominance  of  the  fuel 
minerals,  primarily  coal  and  oil,  has  had  an  obvious  influence  on  most  state  land  systems 
outside  of  the  Western  States.  Since  World  War  II,  general  public  interest  in  uranium  has  also 
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left  its  mark.  Mineral  resource  concepts  dating  from  colonial  days  have  also  had  their 
influence. 

The  State  of  New  York  permits  mineral  claims  to  be  filed  for  gold  anc'  silver  on  privately 
owned  land  and  for  any  mineral  on  state-owned  lands,  but  there  is  no  patenting  of  mineral 
claims  allowed  in  the  state  of  New  York.  There  are  no  maximum  or  minimum  acreages 
involved  in  these  filings.  There  is  a  $50  fee  required  for  registering  the  notice  of  a  mineral 
discovery.  Upon  the  filing  of  a  claim,  a  mining  permit  or  lease  can  be  issued  by  the  State  for 
the  removal  of  mineral  materials.  The  specific  terms  of  such  leases  are  determined  by  the 
appropriate  state  authority.  Every  mineral  lease  terminates  within  30  months  from  the  date 
of  issue  unless  $250  has  been  expended  on  exploration  or  development  for  each  40  acres 
included  within  the  permit  or  lease  for  each  of  the  first  two  years  on  the  30-month  period. 
If  that  much  has  been  spent  on  the  property,  then  the  permit  or  lease  may  be  continued  for 
an  additional  30  months  on  the  same  basis,  plus  the  payment  of  royalties  if  any  become 
due.  State  mineral  royalties  are  set  at  two  percent  of  the  market  value  of  minerals  produced 
from  state-owned  lands. 

For  gold  or  silver  deposits  on  privately  owned  lands  in  New  York,  there  is  no  royalty 
required  for  the  first  five  years,  but  thereafter  the  royalty  is  set  at  one  percent  of  the  market 
value  of  thet minerals  produced.  For  sand  and  gravel  deposits  on  state  lands,  production  is 
allowed  under  a  license  from  the  State.  The  fees  involved  in  such  licenses  are  variable.3 

In  Maine  the  State  holds  in  trust  a  large  number  of  scattered  areas  that  are  essentially 
school  properties.  These,  however,  are  available  for  prospecting  through  the  Maine  Mining 
Bureau.  In  most  instances,  the  timber  and  grass  rights  on  these  properties  are  in  private 
ownership.  Included  in  these  areas  are  about  1 80,000  acres  of  school  lots  which  range  in  size 
from  1 20  to  1 ,000  acres  each.  In  addition,  the  state  has  about  1 ,000  acres  of  public  domain. 
Other  state  lands  are  usually  designated  for  special  purposes  and  have  for  the  most  part  been 
withdrawn  from  mineral  exploration  or  development.  Under  the  mineral  land  system  of 
Maine,  prospecting  permits  must  be  secured  for  mineral  exploration  on  state  land.  For  each 
permit  there  is  a  fee  of  $2,  and  the  permit  is  effective  from  the  date  of  issue  until  the 
following  December  31st,  but  may  be  revoked  sooner  for  cause  by  the  State  Mining  Bureau 

Any  holder  of  a  Maine  prospector’s  permit  may  stake  a  mineral  claim  on  available  state 
lands.  In  unorganized  townships,  the  prospector’s  permit  limits  staking  to  three  claims  per 
person  per  year.  In  organized  towns,  there  is  no  limit  to  the  number  of  claims  that  may  be 
staked.  The  maximum  dimensions  qf  any  one  claim  are  1,500  feet  by  600  feet.  Within  30 
days  of  staking  a  claim  the  locator  must  record  that  claim  with  the  state  land  agent  or  forest 
commissioner  in  Augusta,  the  state  capital.  The  recording  documentation  must  include,  with 
the  location  notice,  a  drawing  designed  to  show  as  accurately  as  possible  all  physical  features 
which  would  help  locate  the  claim,  as  well  as  information  showing  the  markings  on  the 
corner  posts  and  a  plot  of  the  claim.  Each  mineral  claim  is  given  a  specific  number  by  the 
state  iand  office,  and  this  number  must  be  attached  to  all  corner  posts  on  the  claim  itself. 

The  State  of  Maine  mineral  claim  can  remain  in  effect  from  the  date  of  recording  until 
the  following  December  3 1  st  and  then  may  be  extended  from  year  to  year  for  four  more 
years.  At  the  end  of  the  maximum  five-year  period,  the  claim  automatically  lapses  unless  the 
person  owning  the  claim  has  applied  for  and  received  a  license  to  mine.  If  a  locator  allows  his 
claim  to  lapse,  he  may  again  record  it  after  60  days,  if  no  other  person  has  staked  the  claim 
in  the  meantime.  Thus,  when  a  minerals  seeker  has  located  and  recorded  a  claim  on  state 
mineral  lands  in  Maine,  he  has  at  most  five  years  in  which  to  prove  the  value  of  the  mineral 
deposit  on  his  claim.  During  that  time,  the  claim  must  be  worked  a  minimum  of  200  man 
hours  per  year,  and  this  work  must  be  such  that  it  can  be  used  to  reveal  the  shape,  size,  and 
mineral  content  of  the  mineral  deposit  involved.  Before  December  31st  of  each’year  the 
holder  of  the  claim  (which  is  in  effect  an  exploration  claim)  must  file  an  affidavit  describing 
the  work  done  during  the  year.  Where  the  claim  holder  has  a  group  of  two  or  more 
contiguous  claims,  he  may  fulfill  his  work  requirement  for  all  the  claims  on  one  or  more  of 

the  group,  so  long  as  the  work  done  equals  the  total  of  200  man-hours  multiplied  by  the 
number  ot  claims  involved. 
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Even  though  most  state  lands  in  Maine  may  be  open  to  exploration,  all  such  lands  are 
not  available  for  mineral  development,  and  even  though  a  claim  has  been  filed  and  recorded, 
application  must  subsequently  be  made  to  the  Mining  Bureau  of  the  state  for  a  ruling  as  to 
whethef  mining  operations  can  be  undertaken.  If  the  appropriate  authority  rules  that  they 
can,  then  any  person  with  a  recorded  claim  may  apply  to  the  Mining  Bureau  for  a  license  to 
mine  that  claim.  The  application  must  be  accompanied  by  a  report  from  a  geologist  or  a 
mining  engineer  describing  the  proposed  mining  operations,  as  well  as  a  license  fee  of  $25.00 
per  claim  and  an  accurate  survey  of  the  property  boundaries.  This  license  to  mine,  if  issued, 
remains  in  force  until  the  following  December  31  >t  and  may  be  renewed  for  each  successive 
year  upon  payment  of  the  fee  of  $25.00  per  claim.  Once  a  license  to  mine  has  been  issued, 
there  is  no  requirement  that  a  specified  amount  of  work  be  done  annually  on  each  claim. 
There  is,  however,  an  annual  rental  charge  on  such  claims  of  $5  per  acre.  If  minerals  are 
produced  from  a  claim,  a  royalty  is  charged  at  the  rate  of  five  percent  of  the  market  value  of 
the  minerals  produced.  If  the  royalty  payments  exceed  the  rental  due  in  arty  one  year,  the 
rental  charges  are  eliminated.  The  land  rental,  then,  serves  as  a  minimum  royalty. 

Mining  leases  are  also  available  in  Maine  for  any  holder  of  a  license  to  mine.  These  leases 
are  negotiated  on  an  individual  basis  by  the  State  Mining  Bureau,  but  rental  and  royalty 
payments  are  the  same  as  those  required  by  the  license  to  mine.  The  Bureau  has  the  right  to 
require  one  year’s  operation  of  a  mineral  property  under  a  mining  license  before  granting  a 
mining  lease.  The  major  difference  between  a  mining  license  and  a  mining  lease  in  Maine 
appears  to  be  the  duration.  The  maximum  term  of  a  mining  license  is  one  year,  but  it  is 
renewable,  while  the  mining  lease  is  valid  for  a  longer  period  of  time.4 

In  Minnesota ,  the  state  has  reserved  for  its  own  use  all  the  iron,  coal,  copper,  gold,  and 
other  valuable  minerals  located  on  state  lands,  as  well  as  on  many  privately  held  lands.  All 
persons  who  hold  a  state  minerals  permit  or  lease  are  granted  the  right  to  prospect  upon 
state-owned  lands  and  also  upon  those  private  lands  from  which  the  state  has  reserved 
mineral  rights.  When  the  surface  is  not  owned  by  the  state,  the  private  holder  of  a  mineral 
permit  or  lease  must  negotiate  with  the  surface  owner  for  property  damages.  If  an 
agreement  cannot  be  reached,  condemnation  suits  against  the  surface  owner  may  be  brought 
by  the  holder  of  the  mineral  lease  desirous  of  mining  the  minerals,  under  the  state’s  privilege 
of  eminent  domain. 

The  Minnesota  state  mineral  land  system  involves  a  prospecting  permit  which  is  good  for 
one  year,  but  no  one  person  may  have  a  permit  two  years  in  succession.  Work  under  a 
prospecting  permit  must  begin  within  90  days  after  its  issuance  and  continue  until  the 
permit  expires  or  a  mineral  lease  is  requested.  A  mining  lease  may  be  applied  for  during  the 
term  of  a  prospecting  permit.  Prospecting  permits  and  mineral  leases  both  apply  to  mining 
units,  which  normally  contain  80  acres  each,  as  determined  by  the  appropriate  state  agency. 
In  some  cases,  however,  a  mining  unit  may  be  expanded  to  as  much  as  90  acres. 

It  is  curious  to  note  that  Minnesota  makes  a  distinction  between  taconite  and  iron  ore. 
Actually,  of  course,  taconite  is  simply  one  type  of  iron  ore,  the  distinction  between  the 
traditional  high-grade  ores  and  taconite  being  in  grade  and  certain  mineralogical 
characteristics.  For  iron  ore  leases,  there  is  a  rental  of  $1,250  per  mining  unit  for  the  first 
year  and  $5,000  each  year  thereafter.  If  a  mineral  lease  is  defined  as  a  taconite  lease, 
however,  the  rental  drops  to  $400  per  year  for  the  first  year  and  $1,600  each  year 
thereafter.  Leases  are  awarded  on  a  competitive  bid  basis  with  variable  royalties  determined 
in  the  bid  for  the  prospecting  permit.  Minimum  royalties  are  established  by  the  state.  These 
minima  vary,  depending  upon  the  grade  and  other  characteristics  of  the  ore  mined. 

For  the  removal  ot  “gold,  copper,  silver,  cobalt,  coal,  graphite,  manganese,  iron  sulfides, 
other  sulfurous  ores,  titaniferous  magnetites,  or  other  valuable  minerals”  under  either  a 
taconite  lease  or  an  iron  ore  lease,  the  taconite  schedule  of  royalties  and  rentals  prevails. 
Nevertheless,  a  special  lease  may  be  granted  by  the  state  for  one  mineral  or  another,  and  the 
leases  often  are  or  can  be  modified  to  include  the  particular  mineral  that  is  found  to  exist  on 
the  land.  Prospecting  permits  for  minerals  other  than  iron  ore  or  taconite  have  a  duration  of 
two  years,  and  a  lease  must  be  obtained  within  the  permit  period.  The  maximum  duration 
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°*  such  a  lease  is  50  years.  Under  the  prospecting  permit,  work  must  be  begun  within  six 
months  of  the  date  of  issue. 

For  non-iron  ores,  the  maximum  area  included  under  one  prospecting  permit  is  a  minino 
unit  which  consists  of  a  maximum  of  1 60  acres.  The  fee  for  the  prospecting  permit  is  $50.  A 
lease  for  non-iron  minerals  applied  for  under  this  prospecting  permit  carries  a  rent  of  $500 
for  each  of  the  first  five  calendar  years  and  $5,000  per  calendar  year  thereafter.  These 
rentals  apply  to  the  entire  mining  unit. 

The  state  land  systems  in  Minnesota  have  been  heavily  influenced  by  the  dominance  of 
iron  ore  mining  in  the  state’s  mineral  industry.  Existing  provisions  for  the  disposal  of  other 
minerals  on  state  lands  are  related,  and  in  fact,  have  evolved  from  the  peculiar  circumstances 
surrounding  the  development  and  utilization  of  iron  deposits  in  Northern  Minnesota  5 

In  New, Hampshire  the  mining  claim  that  may  be  filed  on  state  lands  is  similar  to  that 
allowed  in  many  other  states.  A  minerals  seeker  must  first  secure  a  license  to  prospect  upon 
such  state  lands  as  have  not  been  closed  to  prospecting  because  of  other  uses.  The 
prospecting  license  holder  must  post  a  security  bond  as  a  guarantee  against  “unreasonable” 
damage  to  state  lands.  The  holder  of  a  license  to  prospect  who  discovers  a  valuable  mineral 
deposit  must  then  file  a  mining  claim  with  the  state  forester  for  all  or  any  part  of  the 
deposit  that  he  has  discovered  as  may  be  allowed  by  the  State  Land  Commission.  The 
mmeral  claimant  is  then  permitted  to  produce  minerals  from  the  claim  subject  to  regulation 

u  tvf  State  Land  Commission  and  subject  to  the  payment  of  royalties  to  be  determined  by 
the  Commission.  The  right  to  the  mining  claim  continues  as  long  as  the  license  holder 

expends  annually  at  least  $100  on  the  claim  in  “exploring,  testing,  assaying,  or  preparing  for 
minmg,  and  mining.”6  6 


Mineral  claims  are  allowed  in  Pennsylvania  for  iron,  coal,  limestone,  sand  and  gravel,  fire 
clay,  and  “other  minerals.”  Such  claims  may  not  extend  over  an  area  greater  than  100  acres 
In  order  to  utilize  mineral  resources  on  state  land  in  Pennsylvania,  a  minerals  warrant  must 
be  secured  from  the  state.  This  warrant  has  a  1 0-year  term ,  and  involves  a  variable  per  acre 
pnce  as  well  as  a  warrant  fee  of  not  over  $4.50.  Ten  years  after  the  date  of  issue  of  the 
warrant,  a  mineral  patent  may  be  secured,  giving  the  mineral  producer  the  right  to  mine  the 
mineral  specified  in  the  warrant.  There  is  a  $10  fee  for  patent.  This,  of  course,  is  not  a 
patent  in  fee  simple  but  involves  the  payment  of  a  royalty  to  the  state.7 

Although  the  Republic  of  Texas  followed  Mexican  law  and  tradition  in  reserving  all 
mineral  rights  to  the  sovereign,  the  State  of  Texas  adopted  a  different  policy.  Legislation 
adopted  in  1 895  leased  to  the  holder  of  surface  rights  all  minerals  contained  under  their 
land.  The  state  s  mmeral  law  of  the  same  year,  however,  reserved  from  sale  (except  under 
specified  provisions)  all  public  lands  held  by  the  state  that  contained  valuable  mineral 
deposits.  As  might  be  expected  in  Texas,  primary  emphasis  in  the  state’s  mineral  disposal 
system  is  placed  on  oil  and  gas.  Nevertheless,  leases  may  be  issued  by  the  state  for  the 
production  of  coal,  lignite  sulfur,  salt,  and  potash,  as  well  as  petroleum  and  natural  gas. 
Minerals  other  than  oil  and  gas  may;be  leased  either  together  or  separately.  For  oil,  gas,  and 
sulfur  royal ties  paid  on  state  mineral  land  leases  are  set  at  no  less  than  one-eighth  of  gross 
production  This  is  a  traditional  proportion  common  to  oil  and  gas  land  systems.  For  other 
minerals,  the  minimum  royalty  is  one-sixteenth  of  the  gross  value  of  production. 

Texas  authorizes  the  location  of  mining  claims  on  certain  state  lands  upon  compliance 
with  certain  statutory  requirements.  Oil,  gas,  coal,  and  lignite  are  exempt  from  mineral 
claim  patenting  procedures,  however.  The  patent  that  can  be  acquired  under  the  Texas  state 
system  resembles  somewhat  the  patent  that  can  be  acquired  on  minerals  on  National  Forest 
ands,  because  the  surface  rights  of  the  claim  locator  are  limited  to  that  part  of  the  surface 
*  „  *S  c°nsidered  strictly  necessary  for  the  mining  and  processing  of  the  minerals  contained 
rnv^t  CfUn*  Productlon  fr°m  a  Texas  mineral  claim,  however,  is  subject  to  a  perpetual 
°f  °"e“sixteenth  of  the  total  value  of  minerals  produced.  The  claim  is  thus  not  really 
a  claim  in  the  same  sense  as  it  is  on  public  domain,  but  is  merely  an  infinite  lease  of  the 
mineral  rights. 


The  area  involved  in  any  mining  claim  is  set  at  a  maximum  of  1,500  by  600  feet.  Rights 
under  mineral  claims  are  allowed  to  continue  so  long  as  assessment  work  is  accomplished.  In 
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addition  (for  minerals  other  than  sulfur,  oil,  gas,„coal,  and  lignite),  a  rental  of  50  cents  per 
year  and  a  royalty  ot  6.25  percent  of  the  total  value  of  production  must  be  paid.  At  any 
time  after  five  years  from  the  date  of  the  initial  recording  of  the  claim,  the  claim  owner  may 
pay  off  the  balance  of  $10  per  acre  (less  the  previous  annual  payment  of  50  cents  per  acre 
per  year),  and  no  further  assessment  work  is  required.  The  royalty  requirements,  however, 
continues  to  perpetuity.  Even  under  a  mineral  claim  that  has  been  patented,  however, 
appropriate  payments  must  be  made  to  the  state  or  to  the  private  surface  owner  for  surface 
damage  caused  by  the  claim  owner. 

Sulfur  leases  involve  a  term  of  1 0  years  and  a  royalty  of  25  cents  per  ton.  Any  1 0-year 
lease  may  be  renewed  for  another  10  years  or  less.  In  addition,  annual  rental  payments  of  10 
cents  per  acre  for  each  acre  under  lease  are  required.® 

In  Alabama  there  are  provisions  for  the  leasing  of  oil,  gas,  and  other  minerals  on  state 
lands.  The  leases  are  competitive,  and  there  is  a  $25  filing  fee  for  a  drilling  permit  for  each 
oil  and  gas  wed.  In  addition  to  this,  there  is  a  tax  of  two  percent  of  the  gross  value  of  output 
at  the  point  of  production.  For  oil  and  gas  leases  there  is  a  maximum  size  of  lease  of  5,200 
acres.  Bids  are  made  sealed  and  the  bid  is  awarded  to  the  highest  responsible  bidder  making 
the  royalty  offer  considered  to  be  most  advantageous  to  the  state.  The  Alabama  system  also 

involves  the  leasing  of  state  lands  for  the  mining  of  coal,  iron,  and  other  minerals  on  a 
royalty  basis. 

In  Florida,  phosphate  deposits  and  deposits  of  clay,  gravel,  shell,  and  other  mineral 
materials  may  be  leased  on  state  lands  or  purchased  in  place.  The  terms  of  state  mineral  land 
agreements,  including  royalties,  rentals,  and  all  other  aspects  are  not  established  by  statute 
but  are  set  by  the  state  land  board  or  the  particular  state  institution  which  has 
administrative  authority  over  the  state  land  in  question.1 0 

The  state  mineral  land  systems  operated  by  other  states  east  of  the  principal  public 
domain  states  cover  a  similar  wide  range  of  provisions  regarding  the  various  aspects  of 
mineral  resource  utilization.  In  only  one  respect  are  they  all  similar.  In  each  state,  the  state 
acts  as  a  landlord  and  does  not  relinquish  either  title  or  control  of  the  land  to  private 
interests.  In  every  other  respect,  divergence  from  state  to  state  is  the  rule. 

3.  Western  State  Mineral  Land  Systems 

Mineral  rights  on  state  lands  in  Arizona  may  be  obtained  by  private  individuals  under  a 
state  lode  claim  system,  which  is  in  reality  a  combination  of  the  traditional  location  and 
easing  systems.  Under  this  system,  a  lode  claim  of  no  larger  than  1,500  by  600  feet  may  be 
located  on  state  lands  tor  which  a  prospecting  permit  has  first  been  issued.  A  state  lands 
prospecting  permit  is  good  for  five  years  and  requires  the  payment  of  a  fee  of  $1  per  year 
per  acre.  Under  the  prospecting  permit,  there  is  an  exploration  work  requirement  of  a  value 
o  $10  per  acre  per  year  for  the  first  two  years.  This  increases  to  $20  per  acre  per  year 
during  each  of  the  last  three  years  of  the  permit. 

When  an  individual  wishes  to  conduct  a  detailed  examination  or  evaluation  of  a 
potential  mineral  deposit  discovered  under  the  prospecting  permit,  he  must  then  stake  lode 
c  airns,  each  of  which  may  be  no  greater  than  1,500  feet  by  600  feet  in  extent.  No  placer 
claims  are  allowed  on  state  land  in  Arizona,  and  there  are  no  limits  to  the  number  of  claims 
that  may  be  staked  by  one  person.  These  claims  may  not  be  patented,  however,  and  both 
the  surface  and  mineral  rights  in  effect  remain  the  property  of  the  State  of  Arizona  and  do 
not  pass  to  private  ownership  through  the  mineral  locations  procedure.  The  staking  of 
claims  merely  establishes  the  specific  areas  to  be  leased  for  their  mineral  values.  A  state 
mineral  lease  thus  defined  runs  lor  20  years  and  has  a  preferred  right  of  renewal,  but  may  be 
terminated  upon  30  days’  notice. 

Under  the  state  mineral  lease  arrangement,  there  must  be  $100  per  year  of  development 
work  on  each  claim  and  an  affidavit  must  be  filed  attesting  to  the  completion  of  this  work, 
n  addition  to  the  land  rental  of  $15  per  claim  per  year  charged  under  the  mineral  lease,  a 
royalty  is  charged  on  the  gross  value  of  mineral  production.  For  most  minerals  the  royalty 
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rate  amounts  to  five  percent.  The  base  upon  which  it  is  calculated  is  the  gross  value  of  the 
minerals  produced,  minus  the  cost  of  their  transportation  from  the  property  to  market.  1 1 

The  California  state  land  system  also  provides  for  lode  claims  of  1,500  by  600  feet 
maximum  extent  with  extralateral  rights  added  for  rectangular  claims.  Claims  of  any  shape 
enclosing  a  smaller  area  are  permitted,  however.  Placer  claims  of  20  acres  each  for 
individuals  and  160  acres  for  associations  are  also  permitted  in  the  system.  Placer  claims 
may  be  no  less  than  10  acres  in  size,  however,  nor  more  than  160  acres.  On  certain  lands 
patents  for  mineral  claims  may  be  obtained,  but  on  all  lands  the  claims  may  be  staked  only 
after  a  state  prospecting  permit  has  been  secured.  This  prospecting  permit  involves  payment 

ot  a  lee  of  $  1  per  acre  for  the  first  two  years  of  the  permit  and  may  be  extended  for  one 
year. 

Upon  discovery  of  a  mineral  deposit  and  the  staking  of  the  necessary  claims  on  state 
lands,  a  mineral  lease  of  20  years’ duration  with  a  preferred  right  of  renewal  for  successive  10 
year  periods  can  be  obtained.  Each  lease  commands  a  rental  fixed  at  $1  per  acre  per  year 
Royames  are  variable,  however,  but  are  specified  in  advance  of  discovery  in  the  prospecting 
permit.  The  lease  may  be  terminated  upon  30  days’  notice.  Annual  development  work  must 
be  perlormed  tor  claims  held  under  state  mineral  leases  and  must  equal  at  least  $100  per 
year  per  claim.  An  affidavit  must  be  filed  attesting  that  such  work  has  been  done.1 2 

_  . state  mineral  land  systems  in  Colorado  is  similar  in  many  respects  to  those  of 

California  and  Arizona.  A  lode  claim  of  1,500  by  600  feet  is  permitted  on  state  lands  and 
placer  claims  no  larger  than  20  acres  (individual)  or  160  acres  (in  association)  are’ also 
permitted  with  a  10-acre  tract  as  the  minimum  size.  As  in  most  other  Western  States  once  a 
mineral  has  been  readied  for  utilization  on  state  lands,  the  system  changes  from ’one  of 
location  to  one  of  lease.  In  general,  mineral  leases  on  state  lands  in  Colorado  do  not  have 
any  specific  time  limit,  although  there  is  a  50-year  maximum  lease  term  within  the 
incorporated  limits  of  any  city.  As  in  Arizona  and  California,  any  Colorado  state  mineral 
lease  may  be  terminated  upon  30  days’  notice,  development  work  of  at  least  $100  per  year 

per  claim  is  required,  and  an  affidavit  attesting  to  the  performance  of  that  work  is  also 
necessary. 

r  St3te  mmeral  *anc*  system  used  in  Idaho  varies  from  the  systems  in  use  in  Arizona, 
California,  and  Colorado.  In  Idaho,  both  lode  and  placer  claims  are  permitted,  but  their 
maximum  size  is  set  at  640  acres.  Prospecting  permits  are  required,  and  they  have  a  two-year 
period  and  require  $100  worth  of  assessment  work  for  each  claim.  All  mineral  rights  on 
state  lands  are  reserved  to  the  state,  and  no  minerals  on  state  lands  may  be  patented  Once  a 
mineral  has  been  discovered  under  a  prospecting  permit  and  a  claim  staked  that  does  not 
exceed  640  acres  in  size,  a  state  mineral  lease  may  be  obtained. 

State  mineral  leases  in  Idaho  stipulate  a  minimum  rental  of  25  cents  per  year.  Precise 
royalties  under  mineral  leases  are  determined  by  the  State  Land  Board,  but  there  is  a 
minimum  required  royalty  of  2.5  percent  of  the  value  of  the  mineral  production.  Most 
Idaho  state  land  mineral  leases  run  for  10  years  with  a  preferred  right  to  renewal.  On  lands 
designated  as  school  lands,  however,  mineral  leases  run  for  five  years.  As  in  the  other 
Western  States,  a  lease  may  be  terminated  upon  30  days’  notice.  In  a  provision  that  is  also 
similar  to  other  state  land  systems,  there  is  a  development  work  requirement  of  $100  per 
year  per  20-acre  tract.1 4 

1  he  state  land  system  in  Montana  uses  a  maximum  1 ,500  by  600  feet  claim  size  for  lode 
claims  and  a  maximum  20  acres  placer  claim,  with  provisions  for  a  160-acre  association 
placer  claim.  As  in  other  Western  States,  a  prospecting  permit  is  issued  upon  application  to 
the  State  Land  Board.  Once  a  mineral  has  been  discovered,  however,  it  must  be  produced 
under  a  lease  arrangement  with  the  state.  The  lease  rental  in  Montana  includes  a  $  100  initial 
tee  lor  issuance  of  the  lease.  In  addition  to  that,  a  royalty  of  not  less  than  five  percent  for 
metals  and  not  less  than  two  percent  for  nonmetals  is  calculated  on  the  gross  value  of 
production.  The  duration  of  each  state  mineral  lease  is  determined  individually  by  the  State 
Board  ot  Land  Commissioners.  As  in  most  other  Western  States,  there  is  adevelopment  work 
requirement  of  $100  per  year  per  claim,  although  no  affidavit  attesting  to  the  performance 
of  the  work  need  be  filed.15 
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Table  1 


EXISTING  POLICIES  OF  WESTERN  STATES3 
FOR  GRANTING  URANIUM  LEASES  ON  STATE-OWNED  LANDS 


System 

Feature 

Arizona 

California 

Colorado 

Preference 

Method 

Prior  claim 
by  discovery 

First-come, 
first-served 
(prospecting) 
Sealed  bid  or 
preference 
(mining) 

First-come, 

first-served 

Rental 

$15.00  per 
claim  (20 
acres) 

$  1 .00  per  acre 
(prospecting) 
$2.50  per  acre 
(mining) 

50c  per  acre 

Length 
of  time 

20  years  with 
renewal 

20  years  with 
renewal 
(mining) 

1 0  years  re¬ 
newable  with 
production 

Royalty 

5%  with 
allowances 

10% -50% 
(prospecting) 

20%  (mining) 

\2Vi% 

Development 

Required 

$  1 00  per 
claim 

— 

None 

Maximum 

Area  per 

Lease 

20  acres 

1 60  acres 
(mining) 

640  acres  some 
exceptions 

Maximum 

Number  of 

Leases 

None 

None 

None 

Prospecting 

Lease  or 

Permit 

Yes 

3  year  permit 
(prospecting) 

— 

Acres  Leased 

150 

None 

150,000 

for  Uranium 
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Table  1  (Continued) 


System 


Feature 

Idaho 

Montana 

New  Mexico 

Preference 

Method 

First-come, 

first-served 

First-come, 

first-served 

First-come, 

first-served 

Rental 

25c  per  acre 

50c  per  acre 

3  years  @  5c 

2  years  @  50c 
5. years  @  $3 

Length 
of  time 

1 0  years  with 
renewal 

i 

1 0  years  with 
renewal  - 
open  end 

5  years 

5  years  option 

Royalty 

2Vi%  -  1 2Vi % 

Sliding  scale 

5% 

5% 

Development 

Required 

None 

None 

None 

Maximum 

Area  per 

Lease 

640  acres 

640  acres 

640  acres 

Maximum 

Number  of 

Leases 

None 

None 

None 

Prospecting 

Lease  or 

Permit 

20  acre  claim 

2  years,  then 
lease 

No 

No 

Acres  Leased 
for  Uranium 

Unknown  -  not 
segregated  from 

48,000 

2,500,000 

other  minerals 


768 


Table  1  (Continued) 


tate 

Utah 

Washington 

Wyoming 

Oregon 

•ference 

Method 

First-come, 

first-served 

First-come, 

fi/st-served 

First-come, 

first-served 

First-come, 

first-served 

ntal 

50c  per  acre 

1st,  2nd  year  25c 

3rd,  4th  year  50c 

5th  year  $2.50 

25c  per  acre 

1st,  2nd  year  2.5c 
3rd,  4th  year  50c 
5th  year  $3.00 

lgth 
f  time 

1 0  years 
renewable  with 
production 

20  years  with 
renewal 

1 0  years  with 
renewal 

1 0  years  with 
renewal 

yalty 

3%  -  1 2Vi% 

Sliding  scale 
$  1 .00  minimum 

3% 

5% 

5%  graduated 
to  10% 

-elopment 

equired 

None 

$2.50  per  acre 
or  pay  state 
$2.50 

None 

1st,  2nd  -  $  1 .00 
3rd,  4th -$2.00 
or  payment 

rimum 
rea  per 

jase 

2,560  acres 

640  acres 

1 ,280  ares 

County 

imum 
umber  of 

:ases 

None 

None 

None 

None 

•.pecting 
:ase  or 

rmit 

No 

2  years 

No 

Yes 

js  Leased 
r  Uranium 

241,686 

60,000 

1,552,388 

— 

Data  Available  for  Nevada 

ce  of  data:  Oregon  State  Land  Department 
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secure”  a^expforation  ^permit'  mTkfTf  *°  and1Utilize  mineral  ««°u«*s  must  first 

~  rr  SiS  £?£:  FSSf SS?e‘ 

land  rental  for  Mineral  leaSs^n  Nevadf  k  t  I  n.f  3  “  arTan8fment  with  the  State.  The 

S^yeM^As'irTthe'o^her'westeTf'states^ther^6  *Sja*S0/ar‘a^’  hu/may^no^be^onger'than 

Percent  pe^hfaTr oX^tZt^0™  **  ^  “  NCTada-  b“‘  there  is  a  «" 

pemdt'aT  de  tomfnaJ^y3  th^stat^deDartme^  ^nf  S  “  &* obtain  a  prospecting 

for  which  a  prospecting  permit  lias  bee^ohtainpd  f  h  8f-  T'™8'  °n  those  state  lands 

600  feet  or  20  acre  per  ir,div0ual  placer  clims  with  starndard  i’500feet  bV 

the  mineral^commodhy  prod^iTIess^ramportaOon*  costs^  *  baS6d  °"  the  «"■  price  °f 
total  annual  output  value  of  t l  nnn  non  P  ?  ‘  from  mme  t0  market.  Up  to  a 

of  $  1 ,500  000  the  royalty  rife  fn™  ’  Chetr°yaUy  18  five  percent'  Up  a"  annual  output 
royalty  rate  is  seven  Percent  f  °  .s“  percent>  and  from  $2,000,000  up,  the 

notice  and  there  is  also  a  development  ^  d3yS’ 

Me^Z  n0t  T  USed  state  lands  in  New 

mineral  leases  The  New  Mexico  law  ran  Xlc0  a^Siem>  Ihere  are  size  limitations  on  individual 
640  acres.  The  tate  s  minera  lea^  ZT  "°  mmeral  leaSe  sha"  contain  than 
term  of  two  years  Any  additLnaUe^  r  Pnmary  term  of  three  *«"»  and  a  secondary 
is  given  to  the  current  lease  holder  Initiane^6  yeafS  eacil>  anci  a  Preferred  right  of  renewal 
every  state  mineraUeLe  there  L  a  J"  '  '"FJ1*  awarded  0n  a  “mpetitive  basis.  Under 

per  year  during  the  "  te™  of T Z2 thX  ^  °f  ""  “"tS  per  acre 
third,  fourth  and  fifth  years  nfth»  L  "  1  °  ?  the  secondary  term,  that  is  for  the 

Beyond  the  fifth  year  of  the  le-  se  the  ’  ^  ,ann,,Ual  and  rental  rises  t0  50  cents  Per  acre, 
to  the  land  rental, '"yaToes  oHwo  “  *°  $3  peracre' addition 

bonuses  or  premiums  are  charged  if  he  n-ate  ^  i  ss.mia,n*  returns  plus  two  percent  of  any 

stones,  however,  then  the  Sy  is  five  percent  *°  !*  “  precioua 

bonuses  or  premiums  As  in  other  w Lt*  returns  PJus  flve  percent  of  any 

development  work  requirement  per  year^e'r  leTse  t  «  S’  h"6  ‘S  “  N6W  MeXiC°  a  $l0° 

reseat’  the  Staieaadnd0cXoTnberapateemed '  n“  'X  ‘hat  bel°"8  to  the  State  a* 
individuals  is  carried  out  under  a  leasing  svst-m  FnX  °‘  X  n?lneral  lands  bV  Private 
Utah,  a  prospecting  lease  can  be  ohtair^d  th  minerals  exploration  on  state  lands  in 

township.  This  is  an  unusuahy  small T^a  f^XoTt"0  ‘X  160  acres  in  .a"V  °"e 

used  in  Utah  requires  $250  worth  of  a  p  p  c  mS  permit.  Each  prospecting  lease 

maximum  duration  ^  Jork  everV  ^x  months  and  has  a  10-year 

feet  mineral  clatasmay  bXaked  and  mineT,  X*  'and  in  Utah-  ‘•50°  f“‘  by  600 
not  exceed  2,560  acres  in  extent.  Under  the  UtXXte  lanX  3  mmerals  lease  which  may 

ts  s-as  Mrsss&srrr 

“““  30  *>*•  i*« .« «3“,  sp 
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Mineral  exploration  on  state  lands  in  Washington  requires  a  prospecting  permit.  The  fee 
for  this  prospecting  permit  is  $5  for  every  40  acres  plus  $5  for  the  permit  itself,  and  the  area 
covered  must  not  exceed  80  acres,  making  it  even  smaller  than  the  Utah  prospecting  lease. 
The  state  prospecting  permit  in  Washington  runs  for  two  years,  during  which  not  more  than 
five  tons  of  ore  may  be  removed  for  testing.  The  state  mineral  land  system  provides  that 
coal  leases  may  be  obtained  for  not  more  than  640  acres.  The  maximum  for  other  minerals, 
however,  is  80  acres. 

Under  the  State  of  Washington  mineral  leasing  system,  a  land  rental  is  charged  for  each 
mineral  lease  at  50  cents  per  acre  per  year.  This  remains  constant  for  every  year  of  the  lease. 
In  addition  to  the  land  rental,  there  is  a  royalty  of  five  percent  calculated  on  the  sale  price 
of  the  minerals.  Nonfuel  mineral  leases  in  Washington  normally  run  for  five  years  with 
renewal  rights  for  a  maximum  of  20  years.  This  term  applies  to  nonfuel  minerals.  No  state 
lands  in  Washington  may  be  patented  and  any  mineral  lease  may  be  terminated  upon  30 
days’  notice.  As  in  all  of  the  other  Western  States  but  Utah,  the  State  of  Washington 
requires  $100  worth  of  development  work  per  year  per  20  acres  with  an  affidavit  that  such 
work  has  been  done.20 

In  the  state  of  Wyoming,  mineral  claims  on  state  land  are  set  at  1,500  feet  by  600  feet 
and  cannot  be  more  or  less.  Lease  rentals  and  royalties,  however,  are  not  established  by 
statute  but  are  fixed  by  the  state  land  board.  As  in  other  Western  States,  a  $100  per  year  per 
claim  development  requirement  also  exists  in  Wyoming,  and  the  State  also  requires  an 
affidavit  attesting  that  such  work  has  been  done.  Although  there  is  a  preferred  right  of 
renewal  after  the  normal  10-year  duration  of  mineral  leases  in  Wyoming,  this  does  not  mean 
that  the  lease  must  necessarily  be  renewed  on  identical  terms  and  conditions  with  the 
previous  lease.  Throughout  the  entire  mineral  leasing  system  for  state  lands  in  Wyoming, 
considerable  latitude  is  left  to  the  state  land  commission.'1'1 
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B.  PRIVATE  MINERAL  LAND  SYSTEMS 


1 .  General  System  Features 

The  variety  of  private  mineral  land  systems  in  operation  in  the  United  States  today  is  as 
great  as  the  number  of  individuals  and  corporations  engaged  in  mineral  industry  activity  on 
private  lands.  At  least  in  the  nonfuel  mineral  sector,  it  may  be  safely  said  th.at  no  two 
private  mineral  land  agreements  are  exactly  alike.  Under  oil,  gas,  and  coal  utilization  systems, 
many  private  land  use  arrangements  have  similarities.  In  fact,  many  oil  and  gas  arrangements 
are  almost  identical.  This  is  not  true  in  the  nonfuel  mineral  industries,  however. 

Most  private  mineral  landisystems  distinguish  between  exploration  and  development  and 
production.  Prospective  users  of  privately  owned  mineral  rights  often  enter  into  option 
agreements  under  which  they  receive  permission  from  the  private  land  owner  to  do 
extensive  exploration  work  before  committing  themselves  to  a  formal  lease  or  purchase  of 
mineral  rights.  Thus,  the  exploration  agreement  has  become  a  prevalent  part  of  many  private 
mineral  land  systems  in  operation  in  the  United  States  today.  The  private  exploration 
agreement  generally  involves  land  that  is  not  otherwise  open  for  mineral  exploration,  i.e.,  is 
not  state  or  federal  public  land.  In  many  cases,  however,  such  arrangements  also  involve 
unpatented  mining  claims  on  public  domain.  In  these  instances,  the  owner  of  the 
unpatented  claim  treats  the  mineral  rights  thereon  as  his  private  property.  As  a  result, 
private  and  public  land  systems  have  become  thoroughly  intermingled  in  many  areas. 

An  arrangement  used  for  actual  mining  purposes  and  occasionally  for  exploration  is  the 
joint  operating  agreement.  This  is  a  contract  under  which  a  mining  firm  or  individual  is,  in 
effect,  employed  by  the  mineral  land  owner  to  enter  and  work  the  land  for  its  mineral 
resources.  The  joint  operating  agreement  may  also  be  used  for  arrangements  between 
co-owners  of  private  mineral  lands  wherein  they  both  agree  to  develop  mineral  deposits  on  a 
cooperative  basis.  A  third  variation  of  the  joint  operating  agreement  may  involve  an 
arrangement  between  separate  mineral  interest  owners  seeking  a  cooperative  management  of 
their  separte,  but  often  contiguous  resources. 

A  private  owner  of  lands  on  which  the  presence  of  valuable  minerals  is  suspected  may 
wish  to  retain  his  mineral  rights  while  at  the  same  time  seeking  to  determine  the  feasibility 
of  mining  operations  on  that  land.  In  arranging  for  mineral  exploration  upon  his  land, 
several  basic  types  of  arrangements  and  numerous  variations  of  them  are  commonly  used! 
The  first  includes  the  exploration  option  agreement.  The  second  is  the  purchase  option 
agreement,  and  the  third  is  a  lease  contract.  Under  the  first  (the  exploration  option 
agreement ),  the  minerals  seeker  conducts  exploration  at  his  own  expense,  and  if  satisfied 
with  the  prospects  for  profit,  can  then  exercise  an  option  to  lease  the  land  for  mineral 
production  purposes. 

A  purchase  option  agreement  differs  from  an  exploration  option  agreement  in  that  upon 
completion  of  exploration  work,  the  potential  mineral  producer’s  option  may  be  to  purchase 
the  entire  mineral  interest  or  an  agreed  percentage  of  the  land  owner’s  mineral  rights. 
Thereafter,  the  parties  to  the  arrangement  develop  the  property  jointly  as  co-owners.  Such 
agreements  permit  the  minerals  seeker  to  complete  a  specified  amount  of  exploratory  work 
before  exercising  (or  not  exercising)  his  option. 

Under  the  third  basic  arrangement  (a  lease  contract),  the  decision  of  how  much  and 
when  to  explore  ordinarily  is  left  to  the  minerals  seeker.  Failure  to  commence  development 
or  production  operations  or  to  pay  rentals  during  the  primary  term  of  the  lease,  however, 
may  be  grounds  for  the  termination  of  that  lease.  A  fourth  arrangement,  a  straight 
exploration  contract,  is  often  used  simply  as  a  contract  for  services  to  be  rendered  to  the 
land  owner  and  gives  the  conductor  of  the  exploration  work  no  interest  in  the  minerals 
discovered.  This  is  a  common  arrangement  used  by  major  as  well  as  smaller  mineral 

producing  films  in  subcontracting  exploration  work,  rather  than  having  it  done  by  their  own 
employees/ 1 

All  of  these  variations  of  exploration  arrangements  usually  involve  obligations  on  the 
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part  of  the  exploration  entity  that  are  stated  as  objectives  or  standards.  There  are  many 
different  types  of  standards  used.  Under  some  private  mineral  exploration  arrangements, 
standards  consist  of  drilling  a  specified  number  of  holes  to  a  given  depth.  In  others,  the 
objectives  require  taking  a  specified  number  of  samples,  removing  a  stated  amount  of 
overburden  or  ore,  driving  a  tunnel  or  sinking  a  shaft  to  predetermined  dimensions, 

completing  a  certain  number  of  man-hours  of  labor,  or  blocking  out  a  specified  volume  of 
rock  in  place. 

Payment  provisions  under  private  exploration  agreements  may  call  for  payment  of  cash 
or  payment  m  kind.  Generally,  payments  .in  kind  are  limited  to  mining  agreements. 
Nevertheless,  under  some  agreements,  payments  are  made  in  corporate  stock  or  other 
interest  in  the  mineral  rights.  Payments  are  frequently  made  in  installment  but  occasionally 
are  made  in  a  lump  sum.  Installment  payments'  are  often  made  on  the  simple  basis  of  time, 
but  they  are  also  made  on  the  basis  of  completion  of  specified  amounts  or  stages  of  work. 

Mineral  development  contracts ,  as  they  are  currently  used,  are  much  the  same  as 
exploration  contracts,  and  in  effect  are  an  employment  contract  between  the  owner  of 
mineral  resources  and  an  operator  involved  in  actual  mine  development  operations.  In  many 
cases,  these  involve  a  simple  fee  paid  for  services  rendered.  In  other  cases,  they  involve  an 

?|rno™eIu  ^hereby  the  mine  developer  receives  an  interest  in  the  mineral  rights.  In  the  late 
1 8UU  s,  the  latter  arrangement,  under  which  a  firm  that  developed  a  property  received  some 
share  in  the  return  from  the  operations,  was  fairly  common.  In  recent  years,  however,  the 
uti  ization  of  subcontractors  by  major  mineral  firms  has  somewhat  reversed  the  situation. 

ost  existing  development  contracts  normally  involve  provisions  regarding  the  speed  of 
mining,  use  of  surface  lands,  locations  of  excavations,  supervision  of  the  work,  and  the 
manner  and  time  of  payment  for  the  work.  Mining  contracts  are  similar,  but  simply  go 
eyond  development  excavation  to  actual  production.  Such  agreements  also  include 
provisions  concerning  the  delivery  or  sale  of  the  mineral  material  actually  excavated  and 
payment  tor  waste  excavation. 

The  operating  agreement  between  or  among  co-owners  of  a  mineral  deposit  usually 
designates  one  person  (or  tirm),  either  one  of  the  owners,  or  an  outside  party  as  the  mine 
operator  who  is  to  be  responsible  for  the  development  and  mining  of  the  minerals  in  the 
deposit  Mining  operating  agreements  have  become  much  more  common  in  recent  years 
particularly  in  relation  to  large  deposits  where  one  or  more  of  the  owners  of  mineral  rights 
as  not  been  traditionally  associated  with  the  particular  type  of  mining  involved  and  finds  it 
necessary  to  rely  on  the  capabilities  of  another  owner. ^ 

All  exploration  and  development  arrangements  in  the  nonfuel  mineral  industries 
particularly  the  development  provisions  of  mining  options,  are  normally  tailored  to  the 
physical  characteristics  (including  location)  of  the  particular  mineral  deposit,  the  economic 
s  atus  ot  the  parties  involved,  and  their  motives  for  entering  into  the  transaction.  In  general 
such  arrangements  have  several  objectives.  The  first  (on  the  part  of  the  landowner)  is  to 
induce  exploration  and  to  secure  mineral  resource  data  for  the  benefit  of  the  person  who 
owns  the  particular  deposit.  The  second  objective  (on  the  part  of  the  minerals  seeker)  is  to 
enable  the  potential  producer  to  determine  the  character  and  extent  of  the  subsurface 
mineral  deposit  prior  to  exercising  (or  dropping)  an  option  to  purchase  or  lease.  A  third 
objective  that  is  commonly  found  in  such  agreements  is  the  creation  of  immediate  rental 
and  royalty  income  for  the  landowner  from  mineral  development.  A  fourth  involves  using 
ie  purchase  option  to  encourage  the  potential  mine  operator  to  make  substantial  capital 
investments  in  the  land  m  question.  These  objectives,  of  course,  are  not  always  compatible 
and  in  some  cases  may  be  in  direct  opposition.  For  example,  an  agreement  under  which 
aximum  early  revenue  is  desired  to  induce  investment  may,  in  effect  (and  has  in  some 
cases),  result  in  a  reduction  in  the  amount  of  information  obtained  about  a  deposit  prior  to 
exercising  an  option  to  lease  or  buy.  Nevertheless,  the  primary  objectives  of  both  the 
mineral  landowner  and  the  mineral  seeker  or  potential  producer  govern  the  relative 
emphasis  given  to  the  different  provisions  of  each  exploration  and  development  contract 
Motivation  thus  is  an  essential  element  of  every  private  mineral  land  system. 
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There  are  also  a  variable  number  of  systems  in  use  on  private  mineral  lands  in  the  United 
States  concerning  actual  mineral  production.  Under  private  mineral  land  systems, 
production  royalty  and  land  rental  payments  are  common.  In  most  cases,  these  serve  to 
assure  the  owner  of  the  mineral  land  a  return  in  exchange  for  the  utilization  of  his  resources 
by  others  without  incurring  the  attendant  risk  involved  in  sharing  the  profits  of  others  or  in 
his  own  entrepreneurial  endeavors.  A  production  royalty  is  actually  a  share  of  production 
revenue  without  regard  (in  most  instances)  to  cost  incurred  in  achieving  that  production. 

Under  some  royalty  agreements,  however,  specified  costs  may  be  deducted  from  revenues 
before  royalties  are  calculated. 

The  practice  of  leasing  privately  held  mineral  land  for  exploration,  development  and 
production  by  a  third  party  has  become  perhaps  the  most  commonly  used  method  of 
producing  hard  minerals  from  private  lands  in  the  United  States.  Hard  minerals  include 
coal,  and  in  the  coal  producing  regions  of  the  Eastern  United  States,  land  leasing  is  the  most 
common  type  of  private  mineral  land  system.  It  is  also  common  in  the  Western  United 
States  for  nonfuel  minerals.  It  is  common,  in  fact,  even  on  public  domain  where  unpatented 
mining  claims  are  involved,  and  the  owner  of  an  unpatented  claim  is  considered  to  have 
ownership  rights  to  the  mineral  resources  on  that  land,  regardless  of  the  opinion  of  his  status 
held  by  the  federal  government. 

The  simplest  form  of  royalty  system  involves  periodic  payments  to  the  owner  of  the 
land  as  a  mineral  commodity  is  produced  and  sold.  Although  based  upon  this  simple 
concept,  an  innumerable  variety  of  arrangements  have  developed.  Some  of  these  include 
overriding  royalties,  independent  royalties,  and  production  payments.  All  of  these  have 
various  legal  and  tax  implications,  and  have  also  had  varying  effects  upon  the  economic  and 
ec  meal  conditions  under  which  nonfuel  mineral  resources  have  been  utilized.  Private 
mining  leases  commonly  require  payment  of  minimum  royalties  which  are,  in  effect  land 
rent,  and  must  be  paid  whether  production  is  or  is  not  made  from  the  land  in  question. 
Arrangements  are  occasionally  made  for  royalties  to  be  charged  against  any  operator  income 
that  is  even  remotely  related  to  the  utilization  of  the  mineral  resources  contained  in  the 

thedpaftSies1’^Uth°nty  ^  possibilities  are  limited  only  by  the  imagination  of 

A  common  royalty  arrangement  in  the  use  of  private  mineral  land  arises  when  the  owner 
of  all  of  the  mineral  rights  for  a  given  area  of  land  leases  that  land  but  reserves  for  himself  a 
s  lare  in  the  monetary  value  of  any  production  of  minerals  from  the  land  either  as  partial  or 
complete  consideration  for  the  granting  of  the  lease.  Such  royalty  reservations  take  a  variety 
of  forms.  Occasionally,  the  landowner  reserves  a  royalty  based  upon  a  fixed  sum  of  money 
or  each  ton  of  material  removed  and  sold  (a  common  arrangement  on  coal  lands)  or  his 
reservation  may  consist  of  a  flat  percentage  (or  fraction)  of  the  value  of  the  ore  removed  or 
vnli  phe  ™dl  or  sme!ter  returns.  Other  arrangements  involve  a  graduated  percentage  of  the 
r  °f  the  or® removed  (or  smelter  returns)  according  to  the  quantity  produced.  In  other 
cases,  the  royalty  is  set  at  a  fixed  percentage  of  the  market  value  per  ton  of  ore  Thus 
umnium  leases  on  private  land  often  provide  for  variable  percentage  royalties  depending 

oHhese  featiires111  "  C°ntent  °f  ^  ^  °ther  F°yalty  reservations  involve  combinations 

aadltlon  to  Payments  that  are  based  on  actual  production,  private  mineral  land  leases 
also  commonly  provide  for  a  minimum  royalty  to  be  paid  regardless  of  whether  or  not  there 
nrovk"  Productl°n.  Under  certain  circumstances,  there  are  also  haulage  royalty 

nr  ZZ  th*  C1^ges  *°r  J;he  Pnvile8e  of  transporting  ore  from  workings  on  adjacent  land  to 
Z\vZoSS  6  S\FfaCe  °f  thC  CaSed  premises>  and  sometimes  a  delay  rental  is  charged  for  the 

m”n  n2  kdone  P°ini!38  mmmg  activities’  The  haula8e  royaltV  *  a  common  charge  where 

private  land  as  f"  \  T  reseiratl,ons’  whi,ch>  for  aP  Poetical  purposes,  may  be  considered 
pnvate  iand  as  far  as  the  nonfuel  mineral  mdustries  are  concerned.  Haulage  royalties  (or 

nght-of-way  rents)  are  also  generally  provided  where  a  leasing  operafor  is  working 

onuguous  mining  areas  that  have  been  leased  from  more  than  one  landowner.  The  amounts 

r°ya  t,es  charged  and  the  methods  under  which  they  are  computed  are  of  “ 
ixed  by  the  terms  of  the  individual  mineral  land  leased  ’ 
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The  bases  for  computing  royalties  under  a  mineral  land  lease  on  private  lands  are 
o  en  dictated  by  several  factors.  The  type  of  minerals  being  mined  usually  exerts  a  strong 
influence,  because  this  in  turn  effects  the  cost  involved  in  beneficiating  or  otherwise  treating 
the  commodity  before  marketing.  A  second  major  factor  is  the  proximity  of  the  mine  to  ore 
reatmg  or  marketing  facilities.  The  amount  of  profit  that  the  mine  operator  contemplates  is 
also  a  factor,  as  are  many  other  economic  and  technical  factors  involved  in  the  utilization  of 
the  specific  mineral  deposit  in  question.  Throughout  the  nonfuel  minerals  industry,  there  is 
no  standardized  royalty  rate .  There  may  be  regionally  accepted  royalties,  and  there  may  be 
widely  accepted  royalty  rates  for  particular  commodities,  but  these  may  vary  from  one 
region  to  another  and  from  one  type  of  deposit  to  another.  Royalties  on  most  solid  nonfuel 
minerals,  however,  are  normally  calculated  as  a  given  percentage  of  the  value  of  the  ore 
removed,  or  on  a  sliding  scale  according  to  the  quantity  produced,  with  a  lower  unit  royalty 
charged  against  a  higher  rate  of  production.  The  net  figure  upon  which  royalties  are 
calculated  varies  between  smelter  returns,  gross  sales,  and  gross  value  of  output  less  specific 
expenses.  Another  variation  from  one  arrangement  to  another  concerns  whether  royalties 
are  to  be  paid  when  material  is  mined,  when  it  is  shipped,  or  when  it  is  sold.  Although  a  few 
hard  mineral  leases  are  established  with  royalties  based  on  a  specific  price  per  ton  of  mineral 
mined  or  sold,  usually  some  percentage  basis  is  perferred  in  order  to  remove  the 

industry111168  C3USed  by  the  fre^uent  Price  changes  that  occur  in  the  nonfuel  minerals 

Minimum  royalties  are  payments  made  by  the  mineral  producer  to  the  landowner 
whether  or  not  the  mine  is  worked  and  whether  or  not  there  is  any  significant  production 
Provisions  for  minimum  royalties  are  typically  used  in  nonfuel  mineral  lease  operations’ 
these  minimum  royalties  are  sometimes  set  at  a  fixed  annual  sum,  at  a  fixed  annual  sum  per 
acre  or  are  variable.  The  basic  purpose  of  the  minimum  royalty  is  to  insure  diligence  and 
speed  in  mining  and  development  activity  on  the  part  of  the  lease  holder  and  to  avoid  the 
possibility  of  mineral  producers  tying  up  large  areas  of  ground  at  little  or  no  expense  to 
themselves  simply  to  eliminate  potential  competition.  The  minimum  royalty  is,  in  effect  a 
land  rent.  Minimum  royalty  charges  generally  cover  annual  periods,  although  this  is  by  no 
means  uniform  throughout  the  entire  nonfuel  minerals  industry. 

.  ^  third  type  of  royalty,  which  has  been  called  the  independent  royalty,  involves  an 

interest  in  p-oss  production  from  a  mine  only  and  is  distinguished  legally  from  the  interest 
in  the  in-place  mineral  rights  themselves.  The  distinction  is  essentially  a  legal  one  rather 
tnan  an  economic  or  engineering  variation. 

An  overriding  royalty  involves  interest  in  the  production  of  minerals  from  leased  land 
and  is  usually  created  by  the  working  interest  of  a  third  party  in  a  lease.  Under  such  an 
arrangement,  the  lease  holder’s  interest  in  a  mineral  deposit  is  distinguished  from  the  actual 
landowner  s.  Where  an  overriding  royalty  is  involved  in  a  mineral  lease,  it  is  analogous  to  the 
amount  of  rent  held  out  by  a  leasing  tenant  when  he  sublets  his  premises  to  another.  The 
overriding  royalty  interest  is  normally  created  by  reservation  when  a  mineral  lease  holder 
transfers  his  operating  rights  by  assignment  or  sublease,  retaining  his  own  or  overriding 
interest.  The  overriding  royalty  frequently  comes  into  being  as  the  result  of  an  attempt  to 
pin  speedier  or  increased  production  from  a  particular  mineral  deposit.  The  original  lease 
holder,  who  is  obligated  to  pay  a  production  royalty  to  the  owner  of  the  mineral  lands 
subleases  all  or  a  portion  of  the  deposit  and  retains  a  royalty  over  and  above  the  amount 
going  to  the  land  owner.  If  a  venture  is  of  a  particularly  speculative  nature  and  if  the  lease 
holder  does  not  have  sufficient  funds  for  mine  development  himself,  he  may  assign  the  lease 
to  a  third  party  who  does  have  sufficient  capital  and  perhaps  technical  capability  to  explore 
nd  develop  the  mine,  retaining  for  himself  a  percentage  of  production  which  overrides  the 

enormous6^  r°y3  tV  payments-  The  ran8e  of  possible  transactions  and  specific  provisions  is 

In  the  production  of  nonfuel  industrial  minerals  in  the  Western  United  States,  the 
overriding  royalty  has  become  a  very  common  provision  in  mineral  land  systems 
par  lcularly  where  speculators  have  been  able  to  obtain  rights  or  mineral  leases  from  the 
ederal  government  and  then  have  subleased  these  rights  to  bona  fide  mineral  producers.  In 
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many  respects,  any  royalty  charged  by  the  holder  of  an  unpatented  mining  claim  could  also 
be  considered  (in  economic  terms  at  least)  an  overriding  royalty  with  the  override  going  to 
the  claim  holder  and  a  zero  royalty  going  to  the  actual  owner  of  the  land,  the  federal 
government.27 

Ore  payments  normally  arise  in  the  nonfuel  minerals  industry  in  situations  very  much 
like  those  which  create  the  overriding  royalty.  Ore  payments  differ,  however,  from  the 
overriding  royalty  in  their  duration.  An  override  normally  continues  throughout  the  life  of 
the  lease.  The  ore  payments,  however,  terminate  upon  payment  of  the  specified  sum  called 
for  in  the  agreement.  In  effect,  the  ore  payment  arrangement  is  a  purchase  of  minerals  from 
a  mineral  lease  holder. 

In  all  of  the  various  private  lease,  purchase,  and  option  arrangements  in  use  today,  there 
are  also  tax  considerations.  These  have  become  extremely  important  in  all  of  the 
arrangements  made  under  private  mineral  land  systems  in  the  United  States.  At  the  present 
time,  in  fact,  tax  considerations  are  probably  the  single  most  important  factor  in  the 
development  of  the  specific  features  of  private  mineral  land  systems.  They  are  now  far  more 
important  than  the  geologic  and  other  technical  characteristics  of  the  mineral  deposit 
involved,  and  even  more  important  than  the  normal  economic  conditions  of  the  market 
situation  in  which  the  particular  mineral  is  produced  and  sold. 

Most  nonfuel  mineral  leases  today  provide  for  a  specific  interval  under  which  the  lease  is 
effective,  rather  than  an  indefinite  period  based  on  continuing  output.  The  specific 
durations  of  individual  leases  are,  of  course,  quite  variable  and  depend  mostly  upon  the 
nature  of  the  mineral  deposit  involved,  the  economic  and  geologic  situation,  and  the  motives 
of  the  contracting  parties.  Probably  the  most  important  factor  in  the  variation  of  lease 
duration  is  the  size  of  the  mineral  deposit  involved  and  the  intended  rate  of  production.  In 
addition  to  the  total  elapsed  time  of  the  lease,  many  private  land  mineral  systems  also 
include  schedules  tor  the  performance  of  production  and  development  work,  as  well  as 
schedules  of  the  payment  of  rentals,  royalties,  or  other  sums. 

In  recent  years,  it  has  become  common  for  environmental  control  provisions  to  be 
inserted  in  private  mineral  land  leases.  In  the  earliest  days  of  mineral  activity,  such 
provisions  were  also  used,  but  their  concept  and  motivation  was  slightly  different.  In’ many 
private  mineral  land  arrangements  in  the  last  century,  a  primary  concern  of  the  landowner 
was  that  the  tailings  or  other  solid  waste  disposed  of  by  the  actual  mine  operator  would 
remain  the  property  of  the  land  owner  and  that  the  mine  operator  would  retain  no 
ownership  interests  in  the  waste  products  of  his  operations.  Thus,  even  in  the  1800’s,  solid 
waste  resulting  from  mine  operations  were  considered  to  be  of  potential  future  value. 

Modern  views  of  the  solid  wastes  created  by  mining  have  shifted  somewhat  from  this  earlier 
view. 

Many  private  exploration  and  mining  agreements  now  include  provisions  for  arbitration 
by  an  impartial  third  party  in  the  event  of  disputes  which  arrive  in  the  conduct  of  the 
agreement.  In  many  instances,  such  arbitration  is  used  in  place  of  litigation  in  the  courts.  In 
other  instances,  it  is  simply  a  prior  or  preferred  procedure. 

Another  variation  of  the  private  mineral  land  system,  in  addition  to  outright  purchase 
and  the  many  variations  of  lease  arrangements,  is  what  has  been  termed  a  sale  of  minerals 
in-place.  This  arrangement  is  established  if  an  agreement  authorizes  a  producer  to  remove 

minerals  from  a  given  deposit  and  provides  for  a  lump  sum  or  other  payment  related  directly 
to  that  removal. 

Occasionally,  leases  of  private  mining  land  may  contain  provisions  requiring  the 
payment  of  advanced  royalties  or  bonus  payments  at  the  time  of  the  execution  of  the  lease. 
Often  this  advance  amount  may  be  credited  against  future  royalties  that  become  payable 
when  production  commences.  Where  there  is  no  provision  for  such  credit,  the  lump  sum 
payment  is  usually  termed  a  bonus  payment  and  in  effect  constitutes  the  initial  inducement 
to  the  landower  to  award  a  mineral  lease.  The  amount  of  the  bonus  payment,  of  course 
varies  widely  and  depends  upon  the  anticipated  value  of  the  lease  to  the  mine  operator  and 
the  real  or  potential  competition  for  the  use  of  the  land  in  question. 
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2.  Examples  of  Current  Private  Land  Systems 

Many  mineral  prospects  acquired  by  both  large  and  small  mining  companies  are  obtained 
even  today  directly  from  an  individual  prospector,  his  family,  or  a  middleman  acting  as  a 
promoter.  Few  attractive  mineral  prospects  today  are  found  on  ground  that  has  not  been 
subject  to  mineral  location  or  lease  at  one  time  or  another  in  the  past. 

The  outright  purchase  ol  a  mineral  property  has  become  a  rarity.  In  fact,  it  is  now  found 
only  where  the  potentialities  of  the  property  have  already  been  well  examined  and 
developed.  The  classic  example  of  the  straight  purchase  of  a  mineral  property  still  remains 
the  cash  sale  of  60  percent  of  the  Chuquicamata  (Chile)  Mine  to  the  Anaconda  Copper 
Mining  Company  for  $73  million  in  1923.  At  the  time,  however,  300  million  tons  of  copper 
ore  averaging  2.23  percent  copper  had  been  blocked  out. 

Where  ore  reserves  have  been  thoroughly  blocked  out  or  are  strongly  indicated,  the  sale 
value  ol  a  mineral  property  can  be  calculated  fairly  accurately  by  conventional  means, 
employing  the  concept  of  the  present  value  of  future  expected  earnings.  Very  few  mineral 
properties  are  in  such  a  state  at  time  ol  purchase,  however.  If  they  are,  the  present  owner 
usually  retains  and  operates  them  himself.  If  they  are  not,  nobody  is  likely  to  want  to  buy 
them. 

Dependent  upon  local  conditions,  purchases  of  mineral  properties  may  be  effected  at  a 
better  price  than  that  arrived  at  by  present  value  calculations,  or  extra  concessions  may 
have  to  be  granted  by  the  buyer  in  order  to  take  into  account  undeveloped  orebodies.  Such 
concessions  generally  involve  the  use  of  some  form  of  participation  in  future  profits  by  the 
current  owner. 

Under  most  private  land  systems  in  existence  in  the  United  States  today,  an  option  to 
purchase  is  one  of  the  most  common  arrangements.  Under  this  arrangement,  for  certain 
concenssions  (usually  the  performance  of  a  certain  amount  of  exploration  and  development 
work,  and/or  relatively  small  interim  payments),  the  owner  of  the  land  agrees  to  sell  the 
property  to  the  interested  producer  at  a  future  date  at  a  predetermined  price.  The 
determination  of  this  price  in  many  cases  becomes  an  important  feature  of  this  mineral  land 
arrangement.  Nevertheless,  the  terms  of  the  option  in  many  other  instances  make  the  final 
price  of  relatively  little  consequence. 

Another  arrangement  that  is  common  is  the  lease-purchase  agreement.  Under  such  an 
arrangement,  the  seller  of  the  mineral  property  receives  a  royalty  once  the  property  is 
brought  into  production.  This  royalty  is  based  on  the  value  of  the  ore  produced.  Such 
royalty  payments  accrue  as  a  credit  towards  final  purchase  at  an  agreed-upon  price,  if  the 
minerals  producer  wants  to  acquire  ownership  of  the  property.  In  some  instances,  the 
royalty  is  paid  as  a  straight  percentage  royalty,  but  this  does  not  work  to  the  advantage  of 
the  minerals  producer,  nor  does  it  really  work  to  the  advantage  of  the  property  owner.  Such 
an  arrangement  tends  to  encourage  the  high-grading  of  the  mineral  deposit,  the  removal  of 
only  the  highest  value  material,  and  the  leaving  behind  of  considerable  values  of  mineable 
ore.  A  more  equitable  and  economically  sensible  arrangement  involves  a  sliding  scale  royalty 
designed  so  that  the  minerals  producer  is  not  only  economically  able  to  but  is  encouraged  to 
mine  lower-grade  ores.  In  the  uranium  mining  districts  on  the  Colorado  Plateau  in  the 
1950  s,  a  common  sliding  royalty  scale  was  two  percent  where  uranium  oxide 
concentrations  were  between  1 0  and  15  percent  and  the  total  marketable  value  of  the  mined 
ore  was  about  $16  a  ton.  This  royalty  increased  to  from  three  to  four  percent  where 
uranium  oxide  concentrations  were  20  to  30  percent  and  the  ore  valued  between  $25  and 
$30  a  ton. 

Reputable  minerals-producing  companies  usually  demand  long-term  leases  of  from  10  to 
30  years  where  it  is  necessary  to  operate  under  a  leasing  arrangement  with  a  private  owner 
ol  the  land.  It  was  only  in  the  days  of  the  high-grade  bonanza  deposits  that  short-term  leases 
were  in  demand.  Under  most  lease-purchase  arrangements,  almost  any  final  price  for  the 
land  can  be  promised.  If  the  price  is  too  high,  the  arrangement  becomes  a  straight  lease  and 
no  sale  is  ever  completed.  It  the  price  is  within  reason,  however,  the  minerals  producer 
gradually  acquires  ownership  through  the  accrual  of  royalty  payments. 
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Participation  is  a  commonly  used  alternative  to  outright  purchase  of  mineral  property. 
Under  this  arrangement,  various  kinds  of  agreements  can  and  have  been  made  between 
mineral  producers  and  mineral  land  owners.  For  example,  the  minerals  producer  may  agree 
to  bring  a  mine  into  operation,  with  the  mineral  deposit  owner  taking  his  compensation  in 
the  lorm  of  a  royalty  on  production,  a  percentage  of  profit,  or  as  a  percentage  of  stock  in  a 
new  company  to  be  formed  specifically  to  operate  the  mine.  In  another  alternative, 
participation  may  be  in  the  form  of  a  stock  option,  where  the  minerals  producer  agrees  to 
invest  a  certain  sum  in  exploration  or  development  with  the  right  to  purchase  a  certain 
percentage  of  stock  at  a  predetermined  price  at  the  end  of  a  fixed  period  or  in  several  stages. 

Another  arrangement,  the  royalty  participation  agreement,  is  sometimes  utilized  as  a 
compromise  between  leasing  and  full  participation  in  profits  (or  losses).  Under  such  an 
arrangement,  it  may  be  provided  that  the  owner  shall  receive  a  royalty  until  the  minerals 
producer  has  recouped  his  initial  investment;  then  the  royalty  ceases  and  profits  are  divided 
on  a  predetermined  basis.  A  typical  example  of  this  type  of  arrangement  was  made  between 
the  Volcan  Silver  Lead  Corporation  and  the  American  Smelting  and  Refining  Company 
(Asarco)  for  the  Galena  Mine  in  the  Couer  d’Alene  district  of  Idaho  in  1947.  At  that  time, 
American  Smelting  and  Refining  took  a  30-year  lease  with  a  30-year  extension  privilege. 
Asarco  guaranteed  that  it  would  make  exploration  expenditures  in  excess  of  $  1 ,000,000, 
and  also  agreed  to  pay  $500  per  month  as  advance  royalties  recoverable  from  future 
earnings.  Asarco  further  agreed  that  when  production  began  it  would  pay  1 0  percent  of  net 
smelter  returns  to  the  landowner,  the  Volcan  Silver  Lead  Corporation.  After  Asarco  had 
recovered  its  invested  capital  and  accumulated  $500,000  of  working  capital,  royalties  would 
then  cease  and  all  profits  would  be  split  down  the  middle.  By  1952,  Asarco  had  spent  $2.5 
million,  had  developed  a  large  orebody,  and  was  producing  ore  from  the  property  at  the  rate 
of  1 ,000  tons  per  day. 

A  fairly  common  type  of  private  mineral  land  negotiation  involves  the  option  cash 
payment  arrangement  where  in  the  fixed  price  on  the  mineral  property  is  considered  to  be 
reasonable  in  view  of  potential  ore  reserves.  This  arrangement  is  used  with  the  type  of 
deposit  that  puts  a  great  responsibility  on  the  examining  geologist  in  appraising  the  geologic 
potential  of  the  mine.  He  must  usually  size  up  a  deposit  on  very  short  acquaintance  and  put 
a  dollar  value  on  its  untested  potentialities. 

The  schedule  for  an  option-cash  payment  arrangement  follows  a  fairly  standard  pattern. 
First,  there  is  a  free  period  of  from  30  days  to  six  months  in  length,  during  which  a 
preliminary  examination  is  made  by  geological,  geophysical,  and  geochemical  means  and 
perhaps  including  the  drilling  of  one  or  two  exploratory  drillholes.  Commonly,  there  is  a 
preliminary  cash  payment  required  that  reimburses  the  owner  for  claim  location  and 
assessment  work  during  this  period.  This  also  serves  as  a  hedge  against  the  possibility  that 
the  entire  project  may  be  rejected,  and  at  the  same  time  reduces  the  chance  of  optioning  to 
another  prospective  investor.  The  pattern  of  payments  after  the  initial  “free”  period 
involves  first  a  lump  sum  payment,  with  monthly  payments  during  development,  followed 
by  a  second  and  greater  lump  sum  payment.  This  is  followed  in  turn  by  increased  monthly 
payments  during  continued  development,  with  a  final  payment  made  at  approximately  the 
same  time  as  full-scale  production  is  begun. 

A  typical  example  of  an  option-cash  payment  agreement  for  a  relatively  small  nonfuel 
mineral  property,  optioned  at  a  total  purchase  price  of  $250,000,  would  follow 
approximately  the  following  pattern.  The  first  six  months  would  be  free.  At  the  end  of  six 
months,  there  would  be  another  six-months’  period  of  payments  of  $500  a  month  resulting 
in  a  total  payment  of  $3,000.  This  would  be  followed  by  a  cash  payment  of  $20  000 
I  hereafter  would  follow  a  year  of  monthly  payments  at  $1,000  a  month,  to  be  followed 
again  by  a  cash  payment,  this  time  of  $40,000.  This  would  be  followed  by  another  year 
with  cash  payments  of  $2,000  a  month.  At  the  end  of  this  time,  three  years  from  the 
initiation  of  work,  the  property  owner  would  have  accumulated  $99,000  in  combined 

<  iy  oann  lum£  tUm  cash  payments-  At  the  en<*  of  the  three-year  period,  a  final  payment 

5nIr^W0Ud  be  made’  bringing  the  total  Purchase  price  to  the  previously  agreed  upon 
*^0,000.  Of  course,  if  detailed  exploration,  evaluation,  and  development  had  shown  no 
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useable  mineral  deposit  at  the  end  of  three  years,  the  final  payment  would  never  have  been 
made.  The  same  is  true  for  each  of  the  specific  intervals  within  the  three-year  development 
period.  Payments  during  an  option  period  usually  do  not  exceed  one-third  of  the  total 
purchase  price,  and  any  money  paid  during  the  option  period  is  retained  by  the  owner  of 
the  land  even  if  the  option  is  dropped. 

A  simpler  type  of  option  agreement  can  be  illustrated  by  another  example  wherein  a 
relatively  small  mining  property  was  acquired  for  $50,000.  This  was  paid  off  at  the  rate  of 
$1,000  per  month  for  50  months.  Such  an  option  is  usually  signed  after  only  a  preliminary 
examination  by  an  exploration  geologist,  and  the  total  purchase  price  must  be  fixed  before 
any  detailed  testing  has  been  done.  There  exists,  under  such  a  situation,  a  severe  problem  for 
the  potential  minerals  producer  in  determining  an  equitable  price  for  the  option  and  for  the 
property.  Fixing  such  a  price  depends  not  Only  upon  geological  and  engineering  factors,  but 
upon  economic  ones  as  well.  Variations  in  the  commodity  market  that  may  be  expected  and 
the  policies  of  the  investing  company  must  also  be  considered.  Wherever  possible,  the  value 
of  a  mineral  property  is  based  roughly  upon  present  value  calculations,  if  possible  future 
earnings  can  be  reasonably  estimated.  Nevertheless,  only  from  one-third  to  one-half  of  the 
purchase  price  of  mineral  properties  is  usually  dependent  upon  present  value  calculations. 
The  remainder  depends  upon  the  stage  or  development  of  the  mine  and  what,  in  many 
respects,  amounts  to  the  going  price  for  similar  mineral  properties  in  the  same  area. 

The  minimum  size  of  operation  in  which  the  potential  minerals  producer  is  interested 
frequently  determines  the  price  offered  for  a  particular  property.  If  a  producing  company’s 
policy  demands  an  operation  of  a  certain  size,  and  if  upon  examination  a  deposit  can  be 
determined  to  have  a  sufficient  mineral  potential,  then  a  rough  approximation  can  be  made 
(using  minimum  figures  for  rate  ot  mining,  life  of  mine,  tons  of  ore  reserve  required  for 
operation,  profit  expected  per  ton,  anticipated  delay  before  full  operation,  the  investment 
required  for  plant  facilities,  the  present  value  of  future  earnings)  of  an  evaluation  figure 
based  on  about  one-third  of  the  present  value  of  expected  future  earnings.  For  example,  a 
property  that  could  be  expected  to  support  a  rate  of  mining  of  25  tons  of  'ore  per  day  over  a 
five-year  period  would  have  to  have  40,000  tons  in  its  orebody.  If  profit  could  be  expected 
at  about  $15  per  ton  and  if  a  one-year  delay  were  expected  in  the  period  between 
acquisition  and  full  production,  then  the  investment  required  would  be  $250,000.  Using  a 
six  percent  interest  rate, the  present  value  of  future  earnings  would  be  about  $280,000.  The 
purchase  price  for  such  a  property  would  be  one-third  of  that  or  about  $93,000.  Similarly, 
for  a  1,000  tons  per  day  operation  over  a  10-year  period,  a  total  orebody  size  of  three 
million  tons  would  be  required.  If,  for  such  a  deposit,  an  approximate  future  profit  of  about 
$3  per  ton  were  expected,  a  development  period  of  four  years,  and  an  investment  of  $5 
million  required,  then  the  present  value  of  future  earnings  (again  capitalized  at  six  percent) 
would  be  about  $2.3  million.  One-third  of  ths  would  be  about  $775,000.  For  a  much  larger 
operation,  say  with  a  5,000  tons  per  day  capacity  and  a  15-year  useful  life,  a  deposit  of  25 
million  tons  would  be  required.  At  an  approximate  future  profit  of  about  $2  per  ton,  a 
five-year  delay  between  acquisition  and  the  initiation  of  full  scale  production,  and  an 
investment  requirement  of  $26  million,  then  the  present  value  of  future  earnings,  again 
capitalized  at  six  percent,  would  be  $14.5  million.  One-third  of  this  would  make  the 
purchase  price  for  this  property  $4.8  million.  These,  of  course,  involve  only  rough  rules  of 
thumb,  and  numerous  other  conditions  are  taken  into  account  in  estimating  rough  purchase 
prices  for  mineral  properties. 

Going  prices  in  a  given  area  can  be  determined  by  an  examination  of  other  mines  or 
mineral  lands  that  have  been  sold  in  an  area  within  a  recent  period.  For  example,  in  one 
area,  not  too  many  years  ago,  in  a  district  of  relatively  high-grade  ores,  most  mineral 
properties  in  the  area  sold  for  a  value  equal  to  about  0.2  to  0.3  percent  of  the  gross  metal 
value  potential  of  the  deposit.  This  apparently  was  based  on  similar  appraisals  and  similar 
geologic  opinions  regarding  metal  content.  The  0.2  to  0.3  percent  factor,  however,  did  not 
represent  an  accurate  appraisal,  only  a  rule  of  thumb.  Under  this  arrangement,  a  three 
million  ton  orebody  containing  three  percent  copper  valued  at  a  market  value  of  30  cents 
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per  pound  would  give  a  total  metallic  content  in  the  orebody  of  $54  million,  and  0.2 
percent  of  this  would  give  an  estimated  purchase  price  of  $108,000.  Of  course  if  a 
particuJar  property  does  not  yield  sufficient  ore  after  testing  to  justify  the  purchase’ price 
that  has  been  set  or  the  size  of  operations  required,  then  the  option  to  purchase  is  normally 
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C.  EFFECTS  OF  NON-PUBLIC  LAND  SYSTEMS 


in  the  Uni  ed  sL,  h  termsand  c?ndi,ions  of  mineral  tenure  on  non-public  lands 

with  the  vl  ,  Vafy’  !ndIVary  Wldely-  Numerous  factors  and  conditions  are  associated 

systems  dXr?nS  ,am°hng  ,°u  S«te  m'neral  Iand  systems  and  Pfivate  ]and  systems.  As  the 
differed  ^  ’  S°  h3Ve  he  effectS  °f  the  systems  on  ,he  utilization  of  mineral  resources 

,,  dh,‘LPreS':nt  terms  and  conditions  on  non-public  mineral  resource  tenure  depend  in  part 
upon  the  nature  of  the  original  title  to  the  land.  Provisions  of  both  state  and  private  land 

those™  mt.those  states  that  were  <and  still  are)  largely  public  domain  are  not  the  same  as 

Nevertheless6  thTnS  eastof .  th<; -Mississippi  River,  although  there  are  some  similarities, 
had  an  effe  t  Presenct  o  public  domain  land  and  its  previous  existence  have  apparently 
nad  an  effect  on  non-public  mineral  land  systems. 

diftv!^der  Sta!f  land  *ys‘ems  currently  in  operation  in  the  United  States,  there  is  very  little 
di  ference  in  the  method  of  title  transfer  regarding  mineral  resources.  There  really  is  no  title 

states eanJutiHzederShHP  °|f  3"  state_owned  mineral  resources  being  retained  by  the  various 
states  and  utilized  under  leasing  systems.  On  the  other  hand,  under  private  land  systems 

from  r“'e  fa?a*'°n  the  methods  of  title  transfer  used.  These  range  all  the  way 

Irra^gemenN  he°  1  f  3  T"era!  resources'  ,h">ugh  numerous  leasing  and  option 
arrangements,  to  the  sale  of  minerals  in-place. 

detemntmorh  m,°f  rtitle  f3"^'  3"d  °f  itSe,f  does  n0t  seem  to  have  b'een  either  a  serous 

deterrent  or  incentive  to  mineral  resource  utilization  on  state  lands.  Rather  the  other 

provisions  of  state  leasing  systems  seem  to  have  been  far  more  influential,  in  some  cases 

land  a^-el.118’  a?d  other  oases  discouraging  efficient  mineral  resource  utilization.  In  private 

han  undent  ,8’  „  ?  °/  title  transfer  aPPMrs  have  been  much  more  important 
than  under  state  land  systems  (probably  because  more  alternatives  are  available)  but  it  is 

stdl  overshadowed  by  other  system  features  in  its  effects  on  mineral  resource  utilLation 
a  ith  h  h  i  areas  mvo,ved  m  non-public  mineral  land  systems  have  varied  enormously 

even  frfm  Ttam'tos'JV8  T*  "V*3*6  l3"d  SyStemS  35  comPared  to  P™ate  arrangements, 
Most  etntp  i  *  *  to  state  and  sometimes  withm  a  single  state,  the  variation  has  been  great 

theh  minemMef  T  ^  Tltiple  °f  20  3CreS  in  defining  the  land  areas  involved  m 
then-  mineral  leasing  systems.  A  few  set  minimum  areas  of  consideration  at  10  acres 

fcresTnmsoameaSinsr  ‘"h^  T  arrangement  range  from  20  acres  up  to  more  than  5,000 

set  sinnlv  hv  the  a  ’(W?Ttth,ereJ3re  n°  restrictions  multiple  claims,  the  maximum  is 
set  simply  by  the  amount  of  state  land  available. 

Under  private  land  systems,  the  same  factor  tends  to  set  a  maximum  while  there  is 

agreements  XT'  ^  °f  te“  th3n  3n  aCre  h3Ve  bee"  inTOlved  ”  »  private 
quhe™x?en;ive  and  ?nmfLXtTm,  acreaf  sKinc'uded  any  single  arrangement  have  been 

of  nrivate  Tand 'ovvnerc  i  n  °n'y  by  *he  avadability  of  P™a‘e  land  and  the  attitudes 

severe  rest  irtlnr^  m  m3ny  E  States’  however’  ‘his  latter  factor  has  often  placed 

inlbihtv  of  a  miner  i  T™  °  '3nd  economically  available.  In  many  instances,  the 
ownemhin  .  s  seeker  to  obtain  rights  to  a  sufficient  extent  of  land  in  private 

where  nrivam6!8  madeumineral  resource  development  impossible.  Particularly  in  areas 
here  pnvate  land  ownership  is  divided  among  many  small-area  owners  adverse  attitudes 

war  s  mining  activity,  combined  with  delusions  regarding  the  potential  value  of  mineral 

is  httle  doubt  thaT  this  hampered  both  minerals  exploration  and  development,  in  fact,  there 
ittie  doubt  that  this  is  one  of  the  primary  reasons  for  the  relative  lack  of  metallic  mineral 
development  in  the  states  east  of  the  Mississippi  Valley. 

The  length  of  mineral  tenure  also  varies  widely  under  existing  systems  of  mineral 
utilization  on  the  non-public  lands  of  the  United  States.  Under  privafe  agreements  mineral 

pri va tz  lan d  a r^ own edVu trfgh t°by  Ih  e ^in erals ^roefu cer ” ^ ral  rights  on 
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The  effects  of  such  variations  in  mineral  tenure  are  difficult  to  assess,  because  they 
cannot  be  considered  in  isolation  from  the  other  terms  and  provisions  of  private  mineral 
agreements.  It  is  most  likely,  however,  that  demands  by  landowners  for  excessively  short 
tenure  periods  have  discouraged  efficient  mineral  resource  utilization.  At  the  same  time  it  is 
also  probable  that  excessively  lengthy  tenure  periods  have  slowed  mineral  deposit 

T  ,T  acc°mPanied  »V  adequate  work  requirements.  Under  state  land 
systems,  there  have  likewise  been  wide  variations  in  mineral  tenure,  ranging  from  30  davs  to 
a  theoretical  eternity.  The  effects  of  these  variations  have  apparently  been  the Tme  as 
those  caused  by  such  differences  in  private  land  systems. 

Perhaps  the  greatest  degree  of  variation  in  non-public  mineral  land  systems  has  been  in 
the  means  of  payment  involved.  Under  most  state  land  systems,  the  means  of  payment  have 
been  established  by  statute  and  this  has  tended  to  decrease  the  range  of  state-to-state 
differences  as  well  as  differences  within  each  state.  Under  private  land  systems  the  variation 
m  methods  o,  payment  has  been  enormous  and  virtually  unmeasurable  In’recent  years 

Service  "h ave  °tender 1*  .cons,derat*ons  and  the  elaborate  regulations  of  the  Internal  Revenue 
theTeS.  d  d  COngeal  certam  payment  methods,  if  not  the  amounts  involved 

.  Payment  methods  have  been  one  of  the  principal  factors  in  determining  the  extent  and 
scheduling  o.  mineral  resource  utilization  on  the  non-public  lands  of  the8  United  States 
Competitive  bidding,  either  openly  or  by  sealed  bids,  has  tended  to  discourage  nonfuel 
mineral  industry  activity.  High  charges  for  exploration  rights  have  had  a  smilar Effect  fOn 
the  other  hand,  payment  arrangements  that  have  allowed  the  acquisition  of  a  maximum 
amount  01  mineral  deposit  information  at  a  minimum  cost  and  have  required  the  landowner 

the  more Se°fre  0Vhe  unfcertamties  mvolved  in  mineral  resource  utilization  have  encouraged 
the  more  efficient  use  of  mineral  resources.  vnvourageu 

Performance  requirements  have  become  almost  uniform  throughout  most  existing  state 

^rLTe  TH  S  “  ^  U",ted  States-  °"  P™a‘c  lands,  however,  they  hJe  remZTd  "uTe 
effeJt  h'Jhe  req“fe™ents  included  m  most  state  land  systems  are  almost  minima]  and  tfieir 
effect  has  probably  been  the  same.  In  private  land  agreements  however  the  Derfnrmam-,. 
requirements  are  normally  designed  to  achieve  a  specific  objective  regarding  ^exploration 

aatsissarrsfA-s® 
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Within  any  one  state  the  variation  is  also  usually  less  than  that  found  in  the  federal  mineral 
land  systems.  Under  most  state  systems,  all  nonfuels  are  treated  alike,  although  a  number  of 

ata‘ea  tzeat  sulf“r.  uranium,  and  sand  and  gravel  as  distinct  from  other  nonfuel  mineral 

mmodities.  The  distinction  between  sand  and  gravel  and  other  r  onfuel  minerals  is  most 
common. 

.  Theeffects  of  these  commodity  distinctions  have  themselves  been  mixed.  In  some  states 

inf’,  h  mnnSOfa,’  mlne[a' land  systems  have  been  designed  specifically  for  a  single  mineral 
and  then  broadly  applied  to  other  minerals  as  well,  often  inappropriately  and  with  an 
adverse  effect  upon  mineral  resource  utilization.  In  other  states  (e.g.,  Oregon)  the  systems 

definede)ecatergorieys  *°  ma"y  minerals  “*  a  minimum  of  separate  (but  realistically 

,  Undefr  private  land  systems,  commodity  distinctions  have  been  extensive.  Variations 
have,  in  fact,  been  on  an  individual  deposit  basis.  The  effects,  generally  have  been  to 

e,  Hent  n,meral  res?urce  Utmzation  by  alIowin8  each  cement  to  be  tailored  to 
wstem  toah,^  ,eCOn°miC  re?h' bes  °f  each  particular  situation.  Nevertheless,  some  types  of 
of  mineral  deposits  C°mm°n  l°  br0ad  gr0Ups  of  mineral  commodities  and  to  general  classes 

Under  most  state  land  systems,  the  discretionary  rights  of  either  the  state  or  the 

itsin|ife  S  produceij  to  chanf  the  terms  and  conditions  of  any  mineral  land  agreement  during 
ts  life  are  severely  limited.  Most  state  systems  do  provide  for  changes  at  regular  and 

The  tffe™onh7snre^tr,VPteri°dS'  The,  Same. is  true  under  private  mineral  land  arrangements., 
stahiHtv  to  restriction  on  undateral  contract  changes  has  been  to  assure  much  greater 

f  ?  .  s  ate  and  Pnvate  4nd  systems.  This  has  encouraged  the  optimum  utilization  of 
nonfuel  mineral  resources  on  state  and  private  lands.  utilization  ot 


FOOTNOTES 

//  American  Law  of  Mining,  Denver:  Rocky  Mountain  Mineral  Law  Foundation,  1960. 
2/  Ibid. 

3!  U.S.  Department  of  the  Interior,  Special  Report  on  State  Mineral  Disposal  Systems. 
4 /  Ibid. 

5/  Ibid. 

6/  Ibid. 

7/  Ibid. 

8/  Ibid. 

9/  Ibid. 

1 0/  Ibid. 


111  1965>r  Venty’  LaWS  and  ReSulations  Governing  Mineral  Rights  in  Arizona,  Tucson: 

/  2/  State  of  California,  Legal  Guide  for  California  Prospectors  and  Miners,  1 965. 

13/  State  of  Colorado,  Colorado  Revised  Statutes,  1963. 


783 


14/  State  of  Idaho,  Idaho  Code,  1 967. 

15/  W.L.  Stout,  Montana  Mining  Law. 

16/  M.J.  Gallagher,  Nevada  Mining  Claim  Procedures,  1962,  and  M.J.  Gallagher,  Nevada 
State  Mining  Laws,  1 963. 

/  7/  State  of  Oregon,  Oregon  Revised  Statutes. 

181  f%5  HayCS’  General  MMng  Rules  ami  Reg»letions,  Santa  Fe:  State  of  New  Mexico, 
19/  State  of  Utah,  Utah  Code,  1953. 

20/  State  of  Washington  Revised  Code  of  Washington,  1951;  M.H.  Van  Nuys,  An  Outline 

of  Mining  Laws  in  the  State  of  Washington,  1953;  W.S.  Moen,  Mineral  Rights  and  Land 
Ownership  in  Washington,  1962.  * 

21/  Wyoming,  Wyoming  Compiled  Statutes,  1957. 

22/  David  H.  Vernon  and  Ben  Shantz,  “Exploration  Contracts,”  Mining  Law,  Vol  3  New 
York:  Matthew  Bender  and  Co.,  Inc.,  1 960,  pp.  1-28.  g 

23!  William  Schwartz  and  Richard  L.  Beal,  “Operating  Agreements,”  Mining  Law  Vol  3 

New  York:  Matthew  Bender  and  Co.,  Inc.,  1964.  g  ’  ’ 

241  vdnhHM  miv  a"d  «J,0h"  H-  Tippit’  “R°ya“y  Interests  and  Ore  Payments,”  Mining 
Law,  Vol.  3,  New  York:  Matthew  Bender  and  Co.,  Inc.,  1960,  p.  438.  ^ 

25/  Ibid. 


26/  Helmick  and  Tippit,  op.  cit.,  pp.  478-479. 
27/  Ibid. 


784 


\ 

CHAPTER  16 

THE  EXISTING  PUBLIC  LAND  SYSTEMS 


Have  the  present  systems  of  public  land  policy  had  measurable  effects  upon  the 
utilization  of  nonfuel  mineral  resources  on  the  public  lands?  P 


A.  THE  EXISTING  SYSTEMS 


I.  The  Various  Systems 


f.  j  The  noijfuel  mineral  industries  in  existence  on  the  public  lands  of  the  United  States 

,  mining  claimTT  °"e  °J  m°^  °f  tl,ree  distinct  mineral  land  sterns.  The  first  is 

deVekined m  ^  ad°pted  the  late  i800’s  from  local  ™les  and  practice 

minerals  ^  !  a  T'"8.  dlStricts  of  the  Western  United  States.  Tlte  second  is  a 

lor  '  ce  tarn  ZnZetZ  TV"  ^  '  9°°’S  esse"tial|y  for  tlte  fuel  minerals  and 

Dhosnhates  "0"T  V’  UC  m,nerals  Wlth  other  than  local  markets,  specifically 
phosphates,  potash,  sodium  salts,  and  sulfur.  The  third  system  is  a  mineral  commodities 

systcm  evolving  the  discretionary  sale  or  grant  of  specified  industrial  minerals  This 
last  system  was  developed  in  the  1 940’s  and  1 950’s.  minerals,  t  ins 

2.  The  Minerals  Location  System 


28 


Hie  system  under  which  mining  claims  may  be  located  (marked  and  recorded)  held  and 

the'western  United^  StateVd'"  °'  Vi" "  r  Vi^  originated  in  tllc  locai  mining  districts  of 
I  f!  7r  S,  dur,ng  tile  C  all,ornia  S°ld  rl|sl>  of  I  848  and  1 849.  It  had  its  roots 

ustom  sVehTlIe  wWt  h  T^'Vr  e'eme'ltS  °f  Spanish-Mexican  and  German  mining 

'-jV1®  oc^  1  ^^n^in^n^d^rlc^regulaticms.'These'prttvi'de^tlle  lburdationtipon 

minerals  locaUoifsTstenr1^  “  ““  ‘86°’S  a"d  early  l870’s  the  laws  defining  the 

Under  the  location  system  as  established  by  the  Mining  Act  of  1872  the  basic  statute 
defining  the  system,  mining  claims  of  a  given  maximum  size  may  be  located  upon  he  mibl  c 
domain  by  citizens  or  those  who  have  declared  their  intentions  to  become  ciUze,  or  bV  a 
corporation  created  under  the  laws  of  the  United  States  or  any  of  its  individual  states  The 
types  ol  claims  delmed  under  the  Act  are  two.  The  first  is  a  lode  claim  and  it  is  specifically 
applicable  to  lands  containing  veins  or  lodes  of  quartz  or  other  rock  in-place  bearing  gold 

sSuchrmi,',era!saa’re Tailed' “  “°tl,ler  Val.uable  Claims  on  such  lands  for 

The  second  vpe  is  he  °/  T*  regardless tlle  a“aa'  geologic  structure  encountered. 

■  it  second  ype  is  the  placer  claim.  These  claims  were  designed  to  be  located  on  hnHc 

wdha^ra  epoTs0"  drSltS  ““‘’‘I'18  T,artZ  ”  °*her  «**  In-Place  ellmtVaV  foV 
mla^^au^ng  de^s^«  'mP"eS'  bee"  USed  with  other  types  of 

,i  l,1'®  lodg  v'lmm  was  originally  designed  to  be  no  more  than  I  500  feet  in  lenctli  tainno 
he  strike  ol  the  vein)  and  600  feet  in  width  (300  feet  on  either  s  de  of  the  veinHnd  in  0  e 

ttrx  sz&zzi  szs 

I  500  hv  Ann  fp  t  y  -0  acre  maximum  limitation  on  the  size  ol  a  claim  (ie  the 

1,500  by  600  teet  maximum  extent)  was  designed  essentially  for  small  mines  operated  by 
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Even  ,n  ,he  ear,lest  days’ ^ 
under'theMinfngAct  on872  ThdeP'aCer  dahims  were  the  °n‘y  ‘yPe*  of  claims  established 

by  the  mine  Caiman,,  bu,  rather  was t  ^ 

loca^rules'prior  ,°o  “  actrnem  of  UndergrOU"d  mines  governed  by 

effect  simply  recognized  ?he  Custom  If  Mineral  Location  Law  of  1872,  and  that  act  in 

mining  claim  the  right  to  drive  a  tunnel  into^i? rhT  ”  f*  force,.It  gave  the  Proprietor  of  a 
gave  him  the  right  to  possess  1  500  feet  of  anv  hr  ^im.from  a  Slte  not  on  the  claim.  It  also 

r„;*  „  sstiif 1 ” 

face  of  the  tunnel  that  is  from  th^  nttint  ,  .  ,  "!  J,uuu  reet  trom  the  first  working 
surface  cove,  Uniihe  a  ^ 

the  lanndeclCme°dng;nhae  ioca^r  who'S  mgo'dfthh"  ^  the  ®0Vernmen(  °P  »  Patent  for 
and  had  marked  the  boundaries  of  his  *■ d  fai‘h  made  a  discovery  of  mineral  in-place 

believed  it  to  exist  was TotecteV fat  it,  ™  TI f"8  ‘°  the  p°“«°"  °f  ‘he  vein,  as  he 
of  the  surface  within  the  claim  boundw  "i  °  'er  mineral  claimants)  in  his  possession 
prospector  finding  a  deposit  of  a  valuable  m  IlJ1  3  ‘he  ‘aW  WaS  desiS"ed  so  that  a 
site  a  notice  of  his  discovery  ar  d  then n  orZ tZ  m'P'a“  COuld  immediately  mark  on  the 
allowed  under  a  lode  claim)  the  extent  of  °f  eslgna‘e  (UP  10  t,le  maximum  dimensions 
completion  of  a  requLd  amount  of  1" o  f  .T  that ‘"tended  to  work.  Upon 

the  various  state  laws,  he  could  annlv  f  ' t  le  exact  amount  of  whtcn  was  left  to 
government.  Upon  decision  by  the  federal  government^hTthe'cr  lr°m  the,.^dera] 

prospector  or  mine  operator  would  receive  title  to  th^  '  i  f  ’  m  was  valld>  the 
acre  patenting  fee  of  $5  00  Therpaft  tv  1  a  area  claimed  upon  payment  of  a  per 

otherwise  dispoL  of  as  he  saw  7  Fs  ent  n  W°U,d  be  his  in  fee  s'mple  to  work  or 
mill  site  “claim.”  ia  y  le  same  was  true  of  the  placer  claim  and  the 

the  discovery 1 ’o^'a  viable  mineral' lolane'’6  P3SSage  °f  ",e  Mi"ing  Act  °f  l872'  however, 
finding  of  a  buried  chest  of  gold  coins  It  111  a  ®lven  area  was  not  a  single  event  such  as  the 

protection  to  develop  This  came  about  in  the  f  lus  necessarY  lor  some  type  of  prediscovery 
doctrine  of  pedis  lf  TMs  dodine  eld T  f  Join,  and  the 

valuable  mineral  inmlace  a proctor  I  '  ?T  before  the  legal  d*covery  of  a 

marked  out  as  a  mining  claim  and  who  wns  dir  ln  actual  Possession  of  land  that  had  been 

right  to  remain  undisturbed  on  ,ha, proper^ Tnd  was*  °/  a  valuable  mineral  had  a 
another  private  partv  This  ripht  u/ac  ^  was  Pro*ected  against  any  entry  by 

persistent,  diligent  following  of  work  designed  to’yield' th e 'd**  0ccupa,'cy  °f  ‘he  claim  and 
Where  the  boundaries  of  a  claim  had  been  defi„i.^f  d  f.  dlSC?very  ot  a  valuable  mineral, 
usually  held  to  extend  to  the  entire  claim  The  rtnrt  ^  marked;. the  Prospector’s  rights  were 
protect  the  prospector  against  the^p&n  and^pMo^ble^tt^fupoiftltaHamlof  not'  however, 

OT  “dSlTp^nted^  eS3ble  arSr‘he  U"ited  States  GovfrnTenf  ^ 

mining  claims  and  left  this  prerogative'  to"? he  ure  or  the  Nation  ol  either  lode  or  placer 
found.  Those  procedures  nowLre  faraefv  nJsT  hZ Z  States  wllich  public  lands  were 
manners  of  posting  and  recording  location  notice/or 
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the  boundariesof  a  mining  claim ,  performing  the  required  discovery  work  (which  also  varies  from 
state  to  state),  and  recording  the  location  notice  or  a  location  certificate  in  the  county  in 
which  the  claim  is  situated.  The  order  in  which  these  steps  is  performed  has  been  considered 
immaterial  so  long  as  they  are  all  performed  within  the  maximum  time  permitted  by  state 
law  or  betor;  an  intervening  claim  by  another  private  party. 

,  cer*a*n  statutory  exceptions,  the  owner  of  an  unpatented  mining  claim  has 

had  the  right  to  exclusive  possession  of  that  land  which  he  has  claimed,  and  he  retains  that 
right  as  long  as  he  complies  with  the  acts  of  Congress  and  the  appropriate  state  laws.  Where 
patenting  has  been  approved,  upon  payment  of  the  purchase  price  (patenting  fee)  and 
issuance  of  the  final  receipt  by  the  appropriate  federal  officer,  the  applicant  for  a  patented 
mining  claim  holds  the  claim  in  fee  simple.  His  title  is  only  assailable  by  an  action  brought 
by  the  United  States  for  correction  or  annulment  of  the  patent. 

The  owner  of  an  unpatented  placer  claim  likewise  has  the  right  to  possession  of  the 
surface  within  that  claim’s  boundaries  for  all  purposes  incident  to  its  use  as  a  placer  mining 
operation.  The  owner  of  a  placer  mining  claim,  however,  does  not  have  any  right  to  veins  or 
lodes  that  apex  within  the  limits  of  the  placer  claim.  Under  the  law  as  enacted  and  under  the 
various  court  decisions  later  developed,  the  owner  of  a  lode  claim  has  been  entitled  to  all 
veins  or  lodes  that  apexed  within  the1: limits  of  his  claim  even  though  such  claims  might 
epart  outside  the  vertical  plane  formed  by  the  sidelines  of  his  claim.  The  extent  of  these 
extralateral  rights  has  depended  upon  the  course  of  the  apex  of  the  discovery  vein  in 
relation  to  the  boundary  lines  of  the  location. 


nder  the  existing  location  system,  assessment  work  consisting  usually  of  an 
expenditure  ot  at  least  SI 00  for  labor  or  improvements  must  be  performed  annually  upon 
each  unpatented  claim  by  the  owner  of  the  claim  or  at  his  direction.  Failure  to  make  the 
required  expenditure,  however,  has  generally  not  resulted  in  the  forfeiture  of  the  claim  but 
has  made  it  subject  to  relocation  by  another  party.  If  a  contiguous  group  of  claims  had  been 
held  in  common,  the  assessment  work  has  been  held  to  be  valid  if  done  on  any  one  claim 
provided  that  the  work  is  done  in  connection  with  a  plan  tending  to  develop  all  claims  in  the 
group.  I  he  various  state  statutes  have  generally  provided  for  the  recording  of  an  affidavit  of 
performance  of  the  annual  assessment  work,  and  have  also  usually  provided  that  the 
recording  ot  the  affidavit  should  b eprima  facie  evidence  that  the  work  had  been  performed, 
esumption  ot  actual  work  by  the  owner  of  an  unpatented  mining  claim  has  generally  been 

a  6  ti°  M?Stu  r<;locat,on  ot  the  ground  by  another  party.  An  unpatented  mining  claim  has 
been  held  to  be  abandoned  only  when  the  owner  has  voluntarily  left  the  claim  and  allowed 
i  to  be  appropriated  by  another  without  any  intention  to  retake  or  reclaim  it  again.  Under 
le  existing  system,  the  Secretary  of  the  Interior  has  been  given  the  authority  to  declare  a 

claim  invalid  by  reason  of  abandonment,  but  the  actual  determination  of  abandonment  has 
been  extremely  difficult. 


Under  the  existing  location  system,  the  procedure  used  in  obtaining  a  patent  to  a  mining 
claim  consists  of  several  steps,  all  assuming  that  the  claim  is  a  valid  mineral  property.  First 
the  claimant  must  file  an  application  in  the  proper  office  of  the  Bureau  of  Land 
Management  under  oath,  showing  compliance  with  the  law  together  with  a  plat  and  the  field 
notes  of  the  claim  or  claims  showing  the  boundaries,  which  themselves  must  be  distinctly 
marked  on  the  ground.  Prior  to  filing  this  application,  the  claimant  must  have  posted  a  copy 
o  the  plat  with  a  notice  ot  his  intended  application  for  patent  in  a  conspicuous  place  on  the 
land  designated  in  the  plat.  Furthermore,  he  must  have  filed  an  affidavit  by  at  least  two 
persons  that  such  notice  had  been  duly  posted,  together  with  a  copy  of  that  notice  in  the 
appropriate  Bureau  of  Land  Management  office.  When  these  procedures  have  been  followed 
it  manager  of  the  land  office  has  then  been  required  to  publish  a  notice  of  the  application 
o  a  period  ot  60  days  in  that  newspaper  designated  by  him  as  being  published  nearest  the 

neriod'' Af  ?f  P°ft  U  n°ftl“  m  t],ie  l0CUl  BureaU  °f  Land  Mana8ernent  office  for  the  same 
•innii '  »n<\  \L  t,me  °  1  ,ng  the  patent  application  (or  any  time  within  60  days)  the 

at  plicant  has  been  required  to  tile  a  certificate  that  at  least  $500  worth  of  labor  had  been 

performed  or  hat  such  is  the  value  of  improvements  made  upon  the  claim  by  the  applicant 
or  persons  under  his  direction,  that  the  plat  is  correct,  and  such  further  description  referring 
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to  natural  objects  or  permanent  monuments  as  would  serve  to  further  identify  the  claim. 
The  applicant  has  also  been  required  to  furnish  an  accurate  legal  description  of  the  claim  to 
be  incorporated  in  the  patent. 

Upon  expiration  of  the  60-day  period,  the  claimant  has  been  required  to  file  an  affidavit 
showing  that  his  plat  and  notice  had  been  posted  in  a  conspicuous  place  on  the  claim  during 
the  period  ol  publication.  If  no  adverse  claim  had  been  filed  within  the  60  days  of 
publication,  it  has  then  been  assumed  that  the  applicant  was  entitled  to  a  patent  upon  a 
payment  to  the  proper  federal  officer  of  $5  per  acre  (for  lode  claims)  or  $2.50  per  acre  (for 
placer  claims)  and  that  no  adverse  claim  existed.  If  an  adverse  claim  were  filed,  however,  its 
validity  has  had  to  be  determined  by  a  local  court  (unless  it  were  waived)  before  a  patent 
could  be  issued.  At  the  time  of  enactment  of  the  Mining  Law  of  1872,  the  $5  per  acre  lode 
claim  fee  represented  approximately  two  days’  wages  for  the  average  mine  laborer  in  the 
western  districts,  and  the  $2.50  per  acre  placer  fee  represented  about  one  day’s  pay  At  the 
same  time,  skilled  miners  were  receiving  wages  between  $3.50  and  $4  per  day.  Despite  all  of 
the  above  procedures,  the  issuance  of  a  mineral  patent  depends  at  the  present  time  upon  the 

decision  of  the  Department  of  the  Interior  as  to  whether  or  not  the  claim  involved  is  a  valid 
mining  claim. 


3.  The  Minerals  Leasing  System29 

■ 

l 

With  a  few  exceptions  (namely  lead  and  salt  deposits),  the  tendency  in  the  United  States 
until  the  beginning  of  the  20th  Century  had  been  to  include  all  minerals  under  the  Mining 
aw  ol  1872  Actually,  only  coal  had  been  included  under  a  separate  law  that  provided  for 
le  sale  of  known  coal-bearing  lands.  This  tendency  changed  sharply  early  in  the  20th 
Century  resultmg  from  frauds  that  had  been  perpetrated  in  the  disposal  of  coal  and  oil 
an  s  and  the  problems  that  had  arisen  under  the  mining  laws  in  prospecting  for  oil.  There 
were  also  other  factors  involved  in  the  movement  away  from  the  inclusion  of  all  minerals 
under  the  Mineral  Location  Act.  These  included  the  growing  conservation  movement,  which 
was  tearful  ot  the  dissipation  of  the  nation’s  natural  resources.  Perhaps  even  more  of  a 
tactor  was  the  growing  tendency  towards  monopoly  in  the  major  basic  industries  (i.e.  steel 
oil,  nonferrous  metals)  and  the  resultant  fear  that  all  minerals  deposits  might  be  acquired  by 
monopolistic  producers  wh°  then  would  produce  or  not  produce  at  their  own  convenience, 
robably  the  greatest  single  factor,  however,  was  the  increasing  importance  of  petroleum  a 
mineral  far  different  in  geological  and  physical  characteristics  from  the  gold  silver  and 
mercury  around  which  the  Mining  Act  of  1 872  had  been  designed. 

Beginning  in  1906,  large  areas  of  coal,  oil,  and  phosphate  lands  were  withdrawn  from 
mineral  entry  under  the  Mining  Act  of  1872.  Beginning  in  1909,  laws  were  enacted 
providing  for  the  disposal  of  the  surface  of  public  domain  under  agricultural  entries  with  a 
reservation  of  the  minerals  and  the  right  to  remove  them  to  the  federal  government 
Considerable  support  grew  for  the  disposition  of  coal,  oil,  gas,  phosphate,  potash,  sodium’ 
and  similar  deposits  under  a  leasing  system.  A  leasing  law  was  enacted  in  1917  as  an 
emergency  wartime  measure  which  provided  for  the  leasing  of  potash  deposits  on  the  public 
domain  In  1920,  the  basic  minerals  leasing  law  was  passed.  It  provided  for  the  leasing  of 
coal,  oil  and  gas,  phosphate,  sodium,  and  oil  shale  deposits  on  the  public  domain.  In  1926  a 
part  ot  this  act  was  extended  to  include  sulfur  deposits  in  Louisiana,  and  in  1932  it  was 
extended  to  include  sulfur  deposits  in  New  Mexico.  In  1927,  the  1917  Potassium  Leasing 
Act  was  repealed  and  the  1 920  Act  was  made  also  applicable  to  potassium  deposits. 

in  1 947,  the  Mineral  Leasing  Act  for  Acquired  Lands  was  passed.  It  provided  for  the  leasing 
of  deposits  on  acquired  public  lands  of  those  same  minerals  that  could  be  leased  on  the 
public  domam  under  the  1920  Act.  Subsequently,  the  Secretary  of  Agriculture  was 
au  lorized  to  lease  deposits  of  minerals  on  acquired  lands  under  the  jurisdiction  of  the 
Department  of  Agriculture  of  minerals  that  would  otherwise  be  locatable  if  they  had  been 

?,"*??  ?Ub £omain-  ™ls  aPPbed  essentially  to  those  minerals  within  the  acquired  lands  of 
the  National  Crests.  Since  then,  the  Secretary  of  the  Interior  has  also  been  given  the 
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"yJ°  locateabie  mineral  ceposits  m  certain  otherwise  withdrawn  areas  sucli  as 
the  Lake  Mead  National  Recreation  Area. 

„„^hder  ".'u  M!neral  Leasing  Act  °f'1920,  the  Mineral  Leasing  Act  for  Required  Lands 

the  Mh?SC  °|thpr  aWS  provldlng  for  the  leasjnS  of  other  minerals  on  acquired  lands  and  on 
the  National  Forests  particularly  in  Minnesota,  there  are  provisions  for  both  prospecting 

permits  and  mineral  leases.  If  the  lands  are  not  known  to  contain  a  valuable  mineral  deposit 
a  prospecting  permit  is  issued.  This  entitles  the  holder  to  a  preference  rioht  lease  unon 

are  "kno wiWor  stTr^T0^^  a  ,v,aluable  minera!  deP°sit-  °n  the  other  hand,  if  the  lands 
.  .  <  ,JStrong|y  believed)  to  contain  a  valuable  mineral  deposit  leasing  is  bv 

tompet.tive  bidding.  The  issuance  of  prospecting  permits  and  leases,  except'for  preference 
ights  eases,  is  entirely  discretionary  upon  the  part  of  the  government  agency  with 
particular  jurisdiction  over  the  land  area  involved.  y 

Under  the  leasing  system,  as  currently  operating,  applications  for  prospecting  permits 

M I!?'5  areprOCeSSed  and  eValUated  in  the  local  la"d  office  of  the  Bureau  orUmd 

SurvlvTn  The  appropna,(e  land  off,ce  reives  from  the  United  States  Geological 

7  ZTfo°"  T  °  *  7her  °r  ?°‘  a  Valuable  deposit  ol  a  lcaseable  mineral  is  contained 
on  the  lands  for  which  application  has  been  made.  This  opinion  of  the  Geological  Survey  is 

i  mg  on  le  and  Office.  In  addition,  the  Geological  Survey  makes  recommendations 

riarnndOVffn0US  matterS,  t0r  ^  inC'Uded  the  permit  °r  lea-  contract  a"d  is  cTsuUcd by 
If  H,;?  H  rmana,8er,  b,ef°re  any  permit  or  lease  is  ass'8ned,  relinquished,  or  cancelled 

agency  other  than  R  m°"  been  made  are  under  the  Jurisdiction  of  an 

agency  other  than  he  Bureau  of  Land  Management  (such  as  the  Forest  Service),  tile  Land 

'cc  will  notify  that  agency  of  the  permit  or  lease  application.  If  public  domain  lands  are 
nmsner  IC  age"Cy  Wlth  specl1  lc  surface  jurisdiction  will  recommend  whether  or  not  a 
r,7rng  PHrl™i  °r  a  minerals  lease‘Should  be  issued  and  will  recommend  conditions  to  be 
ncluded  m  the  lease  or  permit,  if  issued.  If  acquired  lands  in  the  National  Forests  are 

surfacedcoansPeenrtTV?rt  ease  u°‘  ^  'SSUed  Un'eSS  tlle  agency  having  Jurisdiction  of  the 
:  in.io  Furthermore,  that  agency  may  insist  that  conditions  imposed  bv  it  be 

wl  «heer  U,  ’ebPemuih,°r  T'  "  'he  SyStem  curre"‘ly  operatedTr  any  lands! 

(her  they  be  public  domain  or  acquired,  minerals  leases  will  not  be  issued  nor 

land's  isInaccOTd11'5  U"leSS  tbe  3genCy  which  has  the  Jurisdiction  over  the  surface 

i  7  m  ”  a  lease  0l,ler  on  wllich  ,llere  wili  be  competitive  bidding  is  made  by  the  Bureau  of 
La  d  Management  lor  a  mineral  deposit  on  lands  under  the  jurisdiction  of  the  United  State! 
o  es  Serv.ce,  the  Forest  Service  has  the  right  to  issue  its  own  prospecting  permh 
or  zing  prospecting  under  conditions  which  protect  the  surface  of  the  land  and  other 

";'  hrn  rmhsTnd  ^  tllc  feting  operation"  unScr 

U  e  BuZ  of  h„  m  ’  superv**es  operations  under  both  permits  and  leases  issued  by 
l  Bureau  of  Land  Management  on  National  Forest  land  in  order  to  make  certain  that  only 
ctivities  authorized  by  the  permit  or  lease  are  carried  on. 

rhe  competitive  bidding  made  under  the  leasing  system  for  lands  strongly  thought  to 
contain  minerals  subject  to  leasing  has  taken  on  several  dimensions.  In  some  caset  a  ca!h 
onus  lor  the  awarding  ol  the  lease  becomes  the  variable  dimension  under  which  the  bidding 

»STdT.rt,V  w"  0t"er  inStanCeS'  ‘he  r°yalty  Paymcm  for  th«  mineral  hasbeen  the 

w  aT  r;l;rmWlle,n,,PrOSP7tlng  PermitS  are  iSSlled’  the  permit  ''°ldcr  cannot  be 
certain  w  at  the  terms  ol  the  preference  right  lease  (including  the  terms  providing  for  rent 

and  royalty)  will  be.  These  are  left  to  the  discretion  of  the  appropriate  officer  of 

tPUnd1/r"  1°  !'  H  !er°r:  a'thOUgh  mm,mum  amounts  are  established  by  statute. 

Under  the  federal  leasing  systems,  the  United  States  retains  the  authority  to  supervise 
minerals  exploration,  development,  and  production  to  a  high  degree  Most  pro  pec". ! 

pre,Si°„r^*ed  U,nder  "if  eXiS,ing  federal  'casing System  have  sUptZons Z 
nn.»r.f  P  i  ,ng  tflt  Sl,rtace  and  requiring  land  reclamation  of  the  areas  disturbed  bv 
operations  under  the  permit  or  lease.  Under  the  federal  mineral  leasing  system  *  leases  a  Iso 
provide  for  a  periodic  renewal  or  readjustment  of  the  terms  of  the  lease  At  such  times  of 
periodic  adjustment,  the  United  States  (by  unilateral  action)  may  revise  the  rent  and  royalty 
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provisions  and  make  other  changes  and  additions  in  the  lease.  The  only  remedy  available  to 

the  lease  holder  in  such  a  case  is  an  appeal  to  the  Department  of  ,the  Interior  or  the 
surrender  of  the  lease. 

Application  for  a  prospecting  permit  must  be  filed  in  the  land  office  of  the  Bureau  of 
Land  Management  having  jurisdiction  over  the  land  involved.  All  applications  under  the 
mineral  leasing  laws  for  prospecting  permits  must  contain  certain  information  and  must  be 
accompanied  by  the  lirst  year’s  rental  of  25  cents  per  acre  or  fraction  thereof  (but  not  less 
than  $20)  and  a  filing  fee  of  $10,  which  is  not  returnable.  Application  must  be  on  an 
approved  Bureau  of  the  Budget  form  and  must  be  filed  in  duplicate,  except  for  sodium 
applications  which  must  be  filed  in  quintuplicate.  Every  application  must  contain  certain 
specific  information  including  the  specific  mineral  leasing  law  under  which  the  application  is 
made,  the  specific  mineral  for  which  the  permit  is  requested,  a  detailed  land  description 
showing  the  total  land  area  in  acres,  and  sufficient  data  to  show  that  it  does  not  exceed  the 
maximum  permitted  by  law  or  regulation.  All  of  the  land  applied  for  must  be  within  a 
six-rmle  square  or  an  area  of  six  survey  sections  in  length  and  width.  Furthermore  the 
application  must  include  information  concerning  the  applicant  himself,  such  as  his 
citizenship  and  his  current  acreage  holdings  for  the  mineral  for  which  application  is  made.  If 
the  applicant  is  a  corporation  or  unincorporated  association,  the  application  must  include 
pertinent  information  concerning  the  organization’s  status,  including  its  qualifications  to 
hold  a  prospecting  permit,  and  information  concerning  stockholders  or  members,  including 
their  citizenships  and  individual  mineral  land  holdings.  Furthermore,  if  the  application  is 
made  under  the  Mineral  Leasing  Act  for  Acquired  Lands,  the  application  must  denote  the 
specific  federal  agency  from  which  consent  to  the  issuance  of  a  prospecting  permit  or  lease 
must  be  obtained  or  the  agency  that  may  have  the  title  records  covering  the  ownership  of 
the  mineral  interests  involved.  An  applicant  must  also  identify  the  project  (if  any)  of  which 
the  land  is  a  part.  Subsequent  legislation  has  required  that  in  addition  to  all  of  this 
information,  an  applicant  for  a  prospecting  permit  must  also  show  whether  he  owns  all  of 
he  fractional  mineral  interests  not  owned  by  the  United  States  (or  the  mining  rights 
therein)  for  the  specific  area  for  which  a  prospecting  permit  has  been  requested.  If  he  does 
not  own  all  such  rights,  the  extent  of  whatever  rights  he  may  have  as  well  as  the  names  of 

°  hmif°rtTrS  °h  SUCh  rr8uhtS  mUSt  be  Set  forth  in  the  aPP^cation.  The  applicant  must  also 
submit  title  evidence  of  his  present  interests  in  the  deposit  for  which  application  is  made. 

1  his,  it  should  be  kept  in  mind,  is  for  a  prospecting  permit  on  lands  not  known  to  contain  a 
valuable  mineral  deposit. 

An  applicant  for  a  sodium  or  phosphate  prospecting  permit  or  lease  may  also  apply  for  a 
surface  use  permit  for  not  more  than  40  acres  (in  the  case  of  sodium  deposits)  for  campsites 
relining  works,  and  other  necessary  mineral-related  purposes,  or  for  not  more  than  80  acres 

(in  the  case  of  phosphate  deposits)  of  unappropriated  and  unentered  public  land.  Such  lands 
are  not  considered  as  a  part  of  his  lease  or  permit. 

Basically  the  four  principal  mineral  leasing  systems  for  nonfuel  minerals  in  operation  in 
he  United  Mates  today  provide  first  for  the  issuance  of  a  prospecting  permit  in  areas  where 
lere  is  no  known  valuable  minerals  deposits  and  a  competitive  lease  where  the  lands  are 
known  or  believed  to  contain  a  valuable  mineral  deposit.  Some  of  the  less  inclusive  mineral 
leasing  laws  that  provide  only  for  specific  mineral  leases  have  been  implemented  by 
regulations  that  reserve  the  right  to  offer  a  lease  by  competitive  bidding.  Under  other  minor 
easing  laws,  the  regulations  do  not  expressly  provide  that  the  right  is  reserved  to  offer  any 

lease  by  competitive  bidding,  but  such  a  right  appears  implicit  under  the  discretionary 
authority  to  lease  delegated  to  the  Land  Office  manager. 


4.  The  Minerals  Disposal  System 

Under  the  existing  laws  of  the  United  States,  so-called  common  varieties  of  sand  gravel 
stone  pumice,  pumicite,  cinders,  and  other  minerals  not  specifically  subject  to  location 
under  the  mining  laws,  or  to  leasing  under  the  mineral  leasing  laws,  are  subject  to  disposition 
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under  the  materials  disposal  system.  According  to  the  Materials  Disposal  Act  of  1947,  the 
Department  ol  the  Interior  has  the  authority  to  dispose  of  all  of  these  minerals  found  on  the 
public  domain  except  that  part  of  the  public  domain  under  the  jurisdiction  of  the 
Department  of  Agriculture  (i.e.,  except  in  the  National  Forests).  The  Department  of 
Agriculture  has  the  authority  to  dispose  of  these  same  minerals  on  the  public  land  under  its 
jurisdiction  (see  H.A.  Twitty  and  G.E.  Reeves,  Legal  Study  of  the  Nonfuel  Mineral 
Resources,  p.  903  et  seq.).  Essentially,  under  the  basic  statute,  the  Bureau  of  Land 
Management  is  responsible  for  the  management  of  saleable  mineral  materials  on  the  public 
land  except  lor  those  materials  found  in  National  Forests. 

Under  minerals  disposal  legislation  of  the  late  1940’s  and  1950’s,  most  of  the  mineral 
materials  subject  to  this  legislation  are  sold  or  given  away  under  free  use  permits.  Sales  of 
mineral  materials  having  an  appraised  value  in  excess  of  $2,000  are  made  by  the  District 
Land  Office  ol  the  Bureau  of  Land  Management,  usually  subject  to  the  approval  of  the  state 
director.  Most  sales  of  mineral  materials,  except  where  very  small  quantities  are  involved, 
must  be  made  by  competitive  bid  after  formal  advertising.  In  1962,  however,  the  provisions 
of  the  law  permitting  sales  of  mineral  materials  were  revised  and  negotiated  sales  are  now 
authorized  in  certain  cases  il  other  specific  statutory  criteria  are  met.  Limited  authority  to 
issue  tree  use  permits  for  mineral  materials  to  state  and  federal  agencies  and  nonprofit 
organizations  has  also  been  included  in  the  materials  disposal  legislation. 

Under  the  existing  system,  common  variety  mineral  materials  may  be  sold  from  the 
public  lands  upon  the  request  of  an  interested  party  or  upon  the  initiative  of  the  federal 
government.  Basically,  the  contract  purchaser  of  mineral  materials  from  the  public  land  has 
tie  right  (for  a  price)  to  extract  and  remove  the  materials  designated  until  the  termination 
ot  the  specific  contract.  All  sales,  whether  by  competitive  bidding  or  negotiated,  are 
supposed  to  be  made  at  not  less  than  the  appraised  value.  The  materials  disposed  of  under 
tree  use  permits  are  an  exception  to  this,  of  course.  Materials  offered  for  sale  by  comoetitive 
bidding  are  advertised  in  a  newspaper  of  general  circulation  in  the  county  where  the  material 
is  situated.  Advertisement  is  made  once  if  the  sale  amounts  to  $5,000  or  less,  and  twice  if  a 
value  of  more  than  $5,000  is  involved.  The  law  and  regulations  also  authorize  the  public  land 
otticer  at  his  own  discretion  to  simply  post  a  notice  instead  of  publishing  an  advertisement 
it  the  material  valued  is  appraised  at  less  than  $1,000. 

Under  existing  regulations,  although  There  are  specific  conditions  that  must  be  met 
betore  a  negotiated  sale  may  be  made,  the  stipulations  in  effect  give  wide  latitude  to  the 
individual  discretion  of  the  designated  responsible  public  land  officer.  If  the  contract  of  sale 
is  for  a  value  less  than  $2,000,  the  requirement  of  a  performance  bond, is  within  the 
iscretion  ot  the  authorized  public  land  officer.  If  the  contract  price  is  in  excess  of  $2  000 
a  per.ormance  bond  of  no  less  than  20  percent  of  the  total  contract  price  is  required.  In 
a  dition,  the  time  allowed  tor  the  removal  of  material  except  that  sold  under  a  specific 
production  contract  must  not  exceed  two  years.  One  year  extensions  are,  however, 
possible  upon  application.  Installment  sales  are  permitted  and  in  effect  the  installments 
must  be  paid  as  the  mineral  material  is  removed. 

Under  the  Materials  Disposal  Act  of  1947,  as  amended,  provision  is  made  for  the  free 
use  of  mineral  materials  tor  other  than  commercial  or  industrial  purposes  or  resale  by  state 
and  federal  government  agencies  and  by  any  association  or  corporation  not  organized  for 
pro!  it.  A  federal  or  state  agency,  unit,  or  subdivision  (including  municipalities)  may  be  issued 
a  ree  use  permit  without  limitations  as  to  the  number  of  permits  or  as  to  the  value  of  the 

materials  to  be  removed.  Such  permits  are  to  be  issued  for  a  term  not  to  exceed  10  years 
and  are  not  assignable.  * 

Although  there  are  many  specific  differences  in  the  legislation  and  in  the  regulations 
adopted  by  the  Bureau  ot  Land  Management  and  the  United  States  Forest  Service  basically 
Oie  two  systems  of  mineral  commodity  disposal  used  by  these  agencies  are  similar,  with 
minor  differences  occurring  in  the  specific  amounts,  times,  and  specific  procedures  to  be 
followed.  In  both,  extremely  wide  latitude  is  allowed  to  the  administrative  agency  involved 
in  the  disposal  ot  mineral  materials  from  the  public  lands  under  its  jurisdiction. 
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B.  SPECIFIC  FEATURES  OF  THE  EXISTING  SYSTEMS 


1*  Discovery  Requirements  and  Assessment  Work 

Mineral  discovery  has  become  the  critical  factor  in  all  of  the  mineral  land  systems 
operating  at  the  present  time  in  the  United  States.  Its  importance  is  most  explicit  in  the 
mineral  location  system  where  discovery  has  become  the  all  important  fact  upon  which  title 

tu  /  ST8  claI1Tm.  defe”ds-  In  the  1 860’s  the  rules  enforced  in  the  various  mining  districts  in 
fonn,i!(  fUn  d  Stat,es  recognized  discovery,  followed  by  appropriation,  as  the 
foundation  of  a  mining  claimant  s  ownership  of  the  land  and  its  mineral  resources  The 

untirfhe  d‘ °f  1872  *f  Pr°Vide<?  that  ‘‘  •  'o-tion  of  a  mining  claim  shall  be  mlSe 
until  the  discovery  ot  the  vein  or  lode  within  the  limits  of  the  claim  located.”  (See  Howard 

.  Twitty  and  George  E.  Reeves,  Legal  Study  of  the  Non  fuel  Mineral  Resources  Phoenix* 
Twitty  Sievwright  and  Mills  (1969), ,p.  366.)  Although  according  to  the  statute  placer 

wfthin  speciflcally  reqUire  a  dl;c°very ,  the  discovery  of  a  valuable  mineral  in^lace 

ithm  a  placei  claim  has  been  made,  through  various  court  decisions,  a  prerequisite  to  the 
existence  of  a  valid  claim  In  effect,  under  the  present  mining  law  (as  enforced),  there  can  be 

no  vahd  mining  claim  unless  there  has  been  (in  the  case  of  a  lode  claim)  a  discovery  of  a  vein 
or  lode  within  the  limits  of  the  claim.  y 

The  purposes  of  the  discovery  requirement  were  two-fold.  The  first  was  to  oromote  the 
concept  that  the  finder  of  a  valuable  mineral  should  be  rewarded  for  his  discovery.  This  is  an 
ancient  tradition.  Second,  the  purpose  of  the  specific  discovery  requirement  in  the  law  was 

vein  ^r^odp0^! V  n  i based  merely  on  speculation  as  to  the  existence  of  a 

^onnH  n  Kin  he  J™1*8  of  a  desi8nated  ^ea  by  persons  who  simply  wished  to  hold  the 
ground  on  the  chance  that  it  might  later  prove  to  have  some  valuable  minerals  without  their 

fmud?  ,any  Tth  mt6nt  t0  dlVei0p  the  property  as  a  mine>  and,  of  course,  also  to  prevent 

Proses' ^oth^thaTm"  "  h6™"5  at‘emPtin8  *°  °btai"  la"d  U"der  the  mining  laws  for 

What  constitutes  a  discovery  has  been  subject  to  debate.  In  legal  terms,  the  existence  of 
a  discovery  of  a  valuable  mineral  on  a  mining  claim  is  a  question  of  fact,  but  in  reality  it  has 

theenM?nrg  Ac.U0Msn72  °TTh  ,n  the  1890/S  (SOme  20  more  V— after  the  pasL  e  of 
what  S  wln  8  ?  ’  ha  hfs)come  to  be  known  a*  the  prudent  man  rule  in  deciding 
what  is  and  what  is  not  a  mineral  discovery  was  promulgated.  In  1894,  it  was  set  forth  in  a 

decision  regarding  a  case  between  two  private  mineral  claimants  that 

?°"glV  ?"„be  faCq,Uired  ‘°  a  claim  before  the  discovery  of  a  vein  or  lode  within  its 

sufficient  tohC  f'ng,  °f  °re  °r  metal,iferous  rock  in-place  in  a  defined  vein  is 
°  (®ftlsfy  ,he  statute,  although  it  does  not  contain  ore  in  paying 

nmrlenl  m  „f  hC  rock  ln'Place  is. sufficiently  encouraging  to  warrant  an  ordinarily 
prudent  man  in  spending  his  time  or  money  upon  it,  it  is  sufficient  as  aeainst  \ 
subsequent  locater  for  mining  purposes.  surncient,  as  against  a 

harbee'ii' hddnth^ethVeS’  °P'  tu"  P'  3?8-)  In  other  words’  for  a  mining  claim  to  be  valid  it 
heid  ,that, tbere  must  be  something  more  in  it  than  mere  traces  or  slight  indications 
ore  minerals  which  might  give  rise  to  undue  speculation  or  conjecture  that  mineral  in 
commercial  amounts  might  exist  on  that  land.  Whether  any  such  traces  or  indLtions  would 
constitute  a  discovery  then  depends  on  whether  they  are 

an  ordinarily  prudent  man’s  spending  his  time  and  money  upon  it  M  thfexpectaTk.n  o 

As  h!r  h  ,Sf”‘  8rade  and  in  sufficient  quantities  to  be  commercially  useable 
As  has  been  indicated  in  previous  chapters,  there  are  a  number  of  factors  that  en  er  ,t 

determination  of  what  a  prudent  man  would  do  under  various  circumstances  of  m  ne'f 

theTnrT  m°rng  ihese,  fact°rs  are  the  geol°gy  of  the  area  in  which  the  Serv  is  made 
the  location  of  other  known  mines  or  mineral  deposits  in  the  area  the  hktorv  oTit,,’ 

eve  opment  o  other  mines  in  the  area,  the  various  economic  factors  related  to  the  cost  of 
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production  and  sale  of  the  finished  commodity,  and  the  necessary  steps  that  must  be  taken 
in  developing  the  claim  at:  an  operatirg  mine. 

In  disputes  between  a  mineral  claimant  and  the  United  States  Government,  however 
other  criteria  are  used  in  determining  whether  or  not  a  discovery  has  been  made  in  the  light 
of  the  Mineral  Location  Act  of  1 872.  First  of  all,  the  land  in  question  must  be  considered 
mineral  m  character,  whatever  that  may  be.  Early  decisions  of  the  Secretary  of  the  Interior 
in  administering  the  law,  held  that  before  land  could  be  considered  as  mineral  land,  it  had  to 
e.  sh°w"  that  fhe  land  contained  mineral  in  such  quantities  to  make  it  available  and 
va  uable  for  mining  purposes,  i.e.,  that  a  discovery  of  a  mineral  deposit  had  been  made,  and 
ha  the  mineral  could  be  secured  at  a  profit  by  the  usual  methods  of  mining.  Thus,  the  fact 
hat  land  might  contain  visible  particles  of  gold  did  not  necessarily  make  that  land  mineral 

land  unless  it  also  appeared  that  it  contained  gold  in  such  quantities  as  to  make  it  valuable 
for  mining  purposes. 

1  hrough  a  long  series  of  court  decisions  and  decisions  by  the  Secretary  of  Interior,  what 
as  become  known  as  a  marketability  concept  regarding  discovery  has  developed.  In  reality 

*°  require.that  the  profitability  of  a  potential  mining  operation  must  be  in 
dcncc  before  a  showing  of  a  valuable  mineral  in-place  can  be  considered  a  discovery.  At 

found^m"  t™'  U  appears  that  for  a  mineral  discovery  to  have  been  made,  the  mineral 
(>nfirp  "J“st  be  caPabIe  of  extraction  and  sale  at  a  profit  to  the  developer  and  seller.  The 
sc  ure  o  what  is  and  what  is  not  a  mineral  discovery,  however,*  is  still  rather 
ambiguous  and  open  to  varying  interpretation. 

01  3  val“able  mineral  is  not  entirely  the  concern  of  only  the  minerals  location 

TnZ*rUery  IS  -S°r  a  l;ritical  factor  in  the  minerals  leasing  system.  Under  the  issuance 
of  prospectmg  permits  for  leaseable  nonfuel  minerals,  there  is  a  provision  that  the  permit 

i  t  may  app  y  or  a  preference  rights  lease,  if  he  discovers  valuable  deposits  of  the 
leaseabte  minerals  covered  by  the  permit  within  the  permit  area  and  within  the  other  terms 
f„r  J™11  as  ‘ssued.  Discovery  of  a  valuable  mineral  deposit  thus  becomes  a  prerequisite 

mi  nlentnt  three  h't  h356,""  7  minerals  leasin«  laws  or  under  the  regulations  that 
and  Reeves,  opJitttT  '  aUth°nZe  the  lssuance  of  Prospecting  permits.  (See  Twitty 

of  ;fVvednU,hler  the  eri3lS  DiSP°Sal  ACt  °f  '  947  (and  as  amended  in  1 955),  the  discover y 
however  w  ,S  ™p.ortant'  u"der  the  mineral  commodities  disposal  system 

however  discovery  ,s  implicit.  In  other  words,  the  existence  of  a  valuable  mineral 

commodity  has  already  been  determined;  the  deposit  has  already  been  discovered,  and  prior 
discovery  thus  becomes  a  part  of  this  system  as  well.  P 

svstem*"  Witt!  ?!  !he  dis>covcry  Principle,  however,  is  still  in  the  minerals  location 

legislatures  for  theldfnabe|  e  r  open  under  the  Mining  Act  of  1872  to  the  various  state 

H/orl  there  hss  h!  ,'°n  °  SpeC"1C  requirements,  regarding  discovery  and  discovery 

in  the  n  western  g?  “nslderable  vanatlon-  Nevertheless,  on  one  point,  all  of  the  state  laws 
n  the  I  1  Western  States  are  in  agreement.  That  is,  that  a  discovery  marker  must  be  placed 

r  mmmg  claim.  Most  of  the  state  laws  call  for  the  erecting  of  a  monument  at  the 
,'  nt  disc  overy,  along  with  a  conspicuously  posted  notice,  also  at  the  point  of  discovery 
\  taming  the  name  of  the  locater,  the  name  of  the  vein,  lode,  or  claim  and  the  date  of 

oTa  v°aluibl'Very  °T  °‘  MhC  1  1  WeSteni  StatCS’  then’  a  Physical  indication  of  the  discovery 

begin  to  d.fL  Tirlelhn T  8‘i°1'  '^.required.  Beyond  this,  however,  state  requirements 

which  such  work  can  he  i  S  °  pioVK  lng  ev|dence  ol  a  mineral  discovery  and  the  time  in 
men  such  v\ork  can  be  done  vary  from  one  state  to  another,  although  there  is  a  eenerd 

range  in  which  all  of  the  variations  fall.  In  California,  for  example  (the state In  whfch  the 

date' 'of  loctiot  (‘T  T  7  '°Cal  mining  dis,ricts)'  wlthi"  9«  days  after  the 

uate  o  location  (i.e., discovery)  ol  a  lode  or  placer  in  a  particular  area,  it  is  required  that  a 

feeVdeep  be  excavated'  Where  '  dCCP>  be  sunk-  or  that  a  tunnel,  adit,  or  open  cut  at  least  1 0 
require  dial  one  sh  ift  t  l  ass°clatlon  placer  claim  is  involved,  the  California  statutes 

association  cWm  it  recent  yeTrs  this  iT"  Tf  2°  T*  in  the  en,ire 

,^'s  sz#£ssi  srtss* 


to  ** s^ace a sample  that may ac,ually  be ™pa«ed or 
»!Z  *  |  t  d‘  h  dnlllng  of  discovery  holes  in  one  place  for  several  associated  or  several 

e,>hCeih  ^1,air"s.has  been  made  possible  in  California,  but  nevertheless  some  excavation 
ither  by  the  cnving  of  a  tunnel,  a  shaft,  or  a  pit,  or  by  the  drilling  of  a  hole  from  which  a 

Mos^of  the  WesteraS^e*  h"  perf°™ed  within  90  daVs  of  the  initial  date  of  discovery. 

work  etther  It  J  r  !T  ,  requirements  for  the  Performance  of  discovery 

,t3t„  ‘  ,  ®r  at  tbe  ‘  of  °r  ‘^mediately  after  the  initial  location  of  a  mining  claim  Sever?! 

New  MexicoaSOther0^t;  9°  ^ *°  d°  this  work'  These  delude  Nevada  and 

•tt  1 1  no  ?  In  an~  one  cfaim>  as  ^on8  as  the  total  amount  of  work  done  is  valued 

the  accepted1  meansrof  cl!icovc^i^rtl0vvork^,Inemost*states^no*d  ^eS**na*eS  T  ^  * 

sfisrr,  ^  r : 

Western  States  are  concerned  “  a"  eXCept'°nal  requirement  as  far  as  the 

Placer  claTmthin  IdTof T*  ^  pAerformed  vary  f™  15  days  (for  a 

SSSS5rS^sF5?i'!!S£'«S 

multiple  of  10  feet  either  in  deoth  width  o  i  fVie  T!a  eS  recluire  excavations  in  some 

and  depth  of  drillholes  reauired  to  riwt  th’  h-  engt^'  ^bere  are  also  variations  in  the  size 
The  annnoies  required  to  meet  the  discovery  provisions  of  the  various  state  laws 

wel,Tase«he  ovS  r eq^rnems  of ".‘h ^  >77™  °f  the  Vari°“s  ^  >a-  as 

more  specifically  bl“ 

valuable  mineral  deposit  is  a  single  pVPnt  y  ’  ,  ct  lmp  y  tbat  tbe  discovery  of  a 

Ss'Ur  f iF  3KWS 

ground,  but  is  really  not  ascertained  until  all  fartn^"18  1  part,cular  mineral  in-place  in  the 
as  well  as  legal  and  political  are  balanced  in  rs,  geologic,  technological,  and  economic, 

of  a  valuable  rn intal  deposit  Fo  examn  e  *°  COnstitute  Ihe  existence 

minerals,  which  may  contain  as  much  affile  7  dlscoverV  ln  a  single  drillhole  of  copper 

as  1 00  feet,  does  not  redly  coLfitute  the  I™  C|°PPe!;  ?  3  'ength  of  even  as  "Ech 
however,  constitute  the  discovers  nf  l  it °  a  mineral  deposit.  It  does, 

drillholes  have  discovered  si in;flace'  0nly  after  numerous 

that  a  valuable  minerd  depos ha? b^n d“edT„de  adeqUa‘te  ^  C0Uld  “  be  said 
discovery  of  a  valuable  mineral  denosit  is  6F  present  condlt“>ns,  then,  the 

event.  P  1S  a  p  ocess>  a  sequence  of  events,  and  not  a  single 

2.  The  Size  of  Claims  and  Leases 

feet  in  length  and600  feeTinwid  th  ^defin^dT1’  3  ^  ™y  n0t  be  more  than  I’500 

vein  discovered  wiZ  the  cla  m  Vtl  3  maXimum  of  300  *et  on  either  side  of  the 
required  to  define  a  lode  clat  of  meTuineng^d  andh ,ocator  of  a  claim  is  not 
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rectangular  in  shape.  This  has  led  to  the  widespread  practice  of  filing  fractional  mining 
claims,  claims  that  have  been  filed  in  irregular  shapes  so  as  to  take  up  unclaimed  ground 
between  the  rectangular  claims  of  other- persons.  Under  the  Mining  Act  of  1872,  placer 
claims  were  required  to  be  substantially  rectangular  in  form,  oriented  toward  the  public  land 
survey  where  possible,  and  limited  to  a  maximum  size  of  20  acres.  Nevertheless,  association 
claims  tiled  by  eight  persons,  and  up  to  160  acres  in  total  size,  are  permitted. 

Under  cuiTent  conditions  of  mining  technology  and  the  types  of  mineral  deposits  now  in 
use,  a  single  lode  mining  claim  of  approximately  20  acres  is  not  adequate  for  the  proper 
development  of  a  mineral-producing  operation.  In  fact,  most  operations  in  use  today  consist 
o  many  claims  placed  side  by  side  and  end  to  end  over  wide  areas.  Since  1947,  only  the 
smallest  uranium  operations  have  been  possible  on  areas  less  than  20  acres  in  size.  Virtually 
all  other  mineral-producing  operations  require  far  more  than  20  acres.  The  same  is  true  of 
he  hve  acre  limitation  on  a  mill  site  claim.  Five  acres  is  no  longer  adequate  for  the  types  of 
sur  ace  facilities  necessary  for  the  effective  mining  of  any  but  the  smallest  mineral  deposits 
ot  extremely  high  unit  value.  Only  very  small  beneficiating  plants  in  the  early  days  of  the 
first  uranium  rush  in  the  19,50’s  could  be  accommodated  on  a  plot  of  five  acres.  Most 
existing  beneficiation  plants  require  far  more  than  this  amount  of  land. 

There  are  two  kinds  of  acreage  limitations  under  the  mineral  leasing  laws.  One  is  a 
imitation  on  the  acres  that  may  be  included  in  the  prospecting  permit  or  lease,  and  the 
other  is  a  limitation  on  the  total  acreage  that  one  holder  may  have  in  any  one  state  or  in  the 

.  .  ,e  natl°"  1S  thf  relevant  unit  with  respect  to  phosphate  permits  and  leases,  while 
the  individual  state  is  the  relevant  unit  in  the  case  of  sodium  and  sulfur  leases.  Acreage 
limitations  involved  under  the  Mineral  Leasing  Act  of  1920,  however,  are  not  chargeable 
agamst  acreage  limitations  under  the  Mineral  Leasing  Act  for  Acquired  Lands,  or  vice  versa, 
hen  the  Mineral  Leasing  Act  of  1920  was  originally  enacted,  it  provided  that  the  total 

nnTpf »p°He^C^nrOSPeCtl!-18  Plermit  °r  lease  f°r  S°dium  and  each  lease  for  Phosphate  could 
not  exceed  -,560  acres.  Furthermore,  it  specified  that  a  permit  holder  or  lease  holder  could 

not  obtain  more  than  one  permit  or  lease  for  eac.i  mineral  in  any  one  state 

^  In  1  926  the  Mineral  Leasing  Act  was  extended  to  include  sulfur  lands  in  Louisiana  and 

the  acreage  limitation  on  leases  and  permits  for  sulfur  was  set  at  not  more  than  640  acres  for 

each  lease  or  permit.  The  amended  statute  also  prohibited  any  person,  association  or 

corporation  from  taking  or  holding  more  than  three  sulfur  permits  or  leases  in  any  one  state 

a  any  one  time.  Later,  when  the  Mineral  Leasing  Act  was  extended  to  New  Mexico  the 

acreage  limitations  tor  sulfur  were  not  changed,  and  today  they  remain  as  the  effective  area 

hm ita tions  applicable  to  sulfur  leases  in  both  Louisiana  and  New  Mexico. 

en  the  Mineral  Leasing  Act  was  extended  to  potassium  permits  and  leases  in  1927 

each  prospecting  permit  or  production  lease  could  not  exceed  2,560  acres,  and  this  acreage 

imitation  remains  in  effect  today.  Unlike  the  other  three  leaseable  nonfuel  minerals 

however,  there  is  no  statutory  limitation  on  the  total  non-contiguous  acreage  that  one 

\JLJS°  ?r  c°iporatlon  may  hold  under  potassium  leases  and  prospecting  permits 
si  -fon  C  CSS’  by  ™gulation,  a  potassium  acreage  limitation  has  been  fixed  at  no  more  than 
M  00  acres  under  prospecting  permits  in  any  one  state  and  no  more  than  25  600  acres 
under  lease  in  any  one  or  more  mining  units.  Upon  application,  however,  certain  fringe  area 
deposits  not  exceeding  2,560  acres  may  also  be  held  without  an  appropriate  acreage  charge 

increase  S|lbs^uent  enactment  the  Mi"eral  Leasing  Act  for  Acquired  Lands  permitted  an 

arnnirpH  I  i  acreage  hoIdings  allowed  to  one  person  for  certain  minerals.  On 

ae  luired  lands,  a  person,  association,  or  corporation  may  take  or  hold  sodium  leases  or 

0iatSPsuC(  hn8,nPerm,tS  0<  n°  m°re  than  15,360  aCrCS  in  any  one  state  when  is  determined 
that  such  an  acreage  is  necessary  in  order  to  secure  the  economic  mining  of  a  leaseable 

acreage  “mSn,'  o"  l"dlv,dual;associat‘°u.  ™  corporation  is  not  subject  to  any  statutory 
bmir  ftLn^n  Cas“  and  permits  for  potassium-  but,  by  regulation,  the  acreage 

iir~lunon1beti0bal  ,2'560  acres  °*/ringe  acreage  may  be  added' io  the” um 
JSC  acreage  upon  the  showing  of  a  need  for  such  addition.  The  statutes  provide  that  no 

person,  association,  or  corporation  may  hold  phosphate  leases  or  prospecting  permit  with  an 
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aggregate  area  of  more  than  20,480  acres  in  the  United  States.  The  regulations  similarly 

PrOVije’-  °WeVer’  ^at  a  P^osP^ate  ^ease  holder  may  obtain  (within  his  statutory  limitation) 
an  additional  acreage  not  exceeding  2,560  acres  if  it  is  determined  by  the  appropriate  land 
o  ice  manager  (after  consultation  with  the  regional  mining  supervisor  of  the  United  States 
Geological  Survey)  that  the  increased  acreage  will  result  in  the  conservation  of  natural 

resources  by  allowing  the  most  efficient  utilization  of  the  mineral  deposit  in  question  (See 
Twitty  and  Reeves,  op.  cit.,  p.  753.)  ' v 

Under  the  minerals  leasing  system,  all  land  included  within  a  single  prospecting  permit 
or  mineral  lease  must  be  within  a  six-mile  square  or  within  an  area  of  six  surveyed  sections 
in  length  or  width  (36  sections  total).  Regulations  under  leasing  laws  which  specify  smaller 
easing  units  provide  that  the  acreage  shall  be  in  a  reasonably  compact  form  or  shall  consist 
of  such  area  of  land  as  shall  be  determined  by  an  authorized  officer  of  the  Department  of 
the  Interior  to  constitute  an  economic  work  unit.  Under  the  leasing  system,  then,  the  actual 
size  of  area  involved  in  any  one  prospecting  permit  or  lease  is  variable.  In  general,  permits 
and  leases  may  exceed  the  maximum  acreage  established  by  either  law  or  regulation  when 
such  excess  is  within  what  is  known  as  the  rule  of  approximation.  This  regulation 

,m^rthed  U;derrthe  Minerals  Leasin8  Act  of  1920,  states  that  a  larger  area  may  be^ranted 
under  the  rule  of  approximation  in  those  states  covered  by  the  public  land  rectangular 
survey  system  and  that  this  rule  applies  to  prospecting  permits  only  where  the  elimination 

acres6  whfch1 1  ft?  i'T"  involved  would  result  «n  area  significantly  less  than  2,560 
acres V 2,1 „ 1  h-  PrOSP  ng  PfT',  acreage  Umit*  and  significantly  greater  than  2,560 

The  effect  of  all  the  statutes  and  regulations  is  basically  that  for  phosphate  production 
the  acreage  limitation  on  a  lease  or  prospecting  permit  is  2,560  acres  and  the  total  acreage 
under  lease  or  permit  that  may  be  held  by  one  individual  is  20,480  acres  in  the  United 
States  For  sodium  minerals,  2,560  acres  is  the  limitation  for  any  one  lease  or  prospecting 
permit,  and  no  more  than  5,1 20  acres  may  be  held  by  one  person  in  any  one  state  except  at 
the  discretion  of  the  Secretary  of  the  Interior.  At  his  discretion,  one  person,  corporation  or 
association  may  lease  up  to  15,360  acres  in  any  one  state.  For  potassium  minerals  the 
maximum  acreage  allowed  for  a  single  lease  or  permit  is  2,560  acres;  no  more  than  51*  200 
es  may  be  held  in  prospecting  permits  by  any  one  person,  corporation,  or  association  in 
any  one  state;  no  more  than  25,600  acres  may  be  held  under  lease  in  any  one  mining  unit 

FwePtir  P°n  appll.catl°n;  and  fHnge  area  deposits  may  not  exceed  2,560  acres  beyond  this’ 
or  sulfur  minerals,  the  size  limitation  for  a  single  lease  or  prospecting  permit  is  640  acres 

“  te  °  ft1"  thfe  permits  or  leases  maV  ^  held  by  any  one  individual  in  any  one 

(  7  ReeVeS’  °P ■  cit>  P‘  753-}  These  le8aI  imitations  have  had  definite 

nSH°n  n^1‘nera  res0ljrce  development,  as  shown  by  Tables  12  and  24  in  Volume  II 
Under  the  materials  disposal  system,  there  are  no  acreage  limitations  as  such  The 
aximum  acreages  defined  as  in  the  minerals  leasing  system  and  not  defined  in  the  materials 
isposal  system  are  much  closer  to  existing  economic,  technical,  and  geologic  reality  than 
.  e  area  limitations  superficially  imposed  in  the  mineral  location  system  Of  course 
under  the  mineral  location  system  there  really  are  no  maximum  areas,  because  there  are  no 
longer  any  limits  to  the  numbers  of  claims  that  can  be  filed  or  located  by  any  one  person 

sssssaar* Tl"  —  *•  >»— «— -  sses  ss 

grea?er6la^deeth0afn  ft®,  l0fCati.°n  system  as  currently  in  existence  provides  even 

greater  latitude  than  the  practice  of  using  groups  of  claims.  Although  the  surface  area  mav 

*  ntaltaited  nyH°ne,hClaml’  the  ,subterranean  exten‘  of  a  vein  or  lode  contained  on  a  data 
“,UPd!r  the  apex  mle  and  the  Principle  of  extralateral  rights  the  holder  of  a 
,  ,  he  blgbest  Poult  (the  aPex)  of  a  vein  has  rights  to  that  vein  even  though  it  may 
extend  beyond  the  vertical  planes  formed  by  the  side  lines  of  his  claim.  Thus,  theextent  of 
mineral  rights  can  extend  beyond  the  maximum  claim  width  of  600  feet  Under  the  existine 

nonex^reni  r^  P?C*iCed  ”  ,he  mduStry’  how-er,  extralateral  ^ave  becle 
n nITv?  *'  y’  Where  the  S6010^0  structure  containing  a  valuable  mineral  deposit  is 

not  a  vem  or  lode,  the  principal  is  no  longer  valid,  even  academically.  P 
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3.  Duration  of  Mineral  Lease  Tenure 

B°th*e  ^inerals  Leasing  Act  of  1 920  and  the  Minerals  Leasing  Act  for  Acquired  Lands 
provide  that  the  term  of  a  prospecting  permit  shall  be  two  years  for  phosphates  and  not  in 
excess  ot  two  years  for  sodium,  potassium,  and  sulfur.  No  extensions  of  a  prospecting 
permit  are  granted  in  the  case  of  sodium  or  sulfur,  although  phosphate  prospecting  permits 
may  be  extended  for  an  additional  period  no:  to  exceed  four  years.  If  it  is  found  that  a 
prospecting  permit  holder  has  not  been  able  (after  excercising  reasonable  diligence)  to 
determine  the  existence  or  workability  of  phosphate  deposits  in  the  area  covered  by  his 

and  f  1?eS1t°  ctonhnuQ  further  prospecting  or  exploration,  an  extension  may 
r  Under  "Wdation  passed  in  1932,  a  prospecting  permit  for  potassium  may 

for  extending  £.t  permk  n°‘  m°re  tha"  *W°  ^  if  *here  iS  3  Sh°Wing  °f  sa,lsfactory 

All  nonfuel  mineral  leases  are  subject,  either  by  statute  or  by  regulation  to  unilateral 

periodic  adjustment  in  royalties  and  in  other  terms  and  conditions  by  the  government  The 

statutes  themselves  do  not  specifically  provide  for  fixed  lease  terms,  but  the  regulations  that 

have  been  developed  by  the  various  administrative  agencies  do.  For  so-called  hard  rock 

moiTth  011  acqulred  ands'  the  statutes  provide  that  the  lease  will  be  for  a  period  of  no 

leases  1  a®.'  Sh°r‘er  term  163868  ™y  be  involved-  The  same  is  true  for 

maximum  r  ‘  u"  S°mC  °*her  places’  the  statutes  Provide  for  'eases  for  a 

maximum  term  of  five  years,  subject  to  renewal  for  additional  periods  of  five  years  each 

(See  Tw.  ty  and  Reeves,  op.  cit.,  pp.  803-806.)  Sinie  each  minerals  lease  is  a  separate 

course'^n  thefe™  rf.1***  h°'dur  u?d  ^  U"i,ed  S,ates  Govemment,  the  variation,  of 
set  Furthermore  h  "T  are  hlgh,ly  variable’  and  °nly  the  broadest  maxima  have  been 
he  ferterJ  o  “T*5  ’C  *  °f  any  lease  may  be  chan8ed  unilaterally  by  action  of 

onlJ  for ^  he Turahon  o°fn,hX!reme'y  Sh,0rt  "°tiCe'  in  6ffeCt’  any  °ne  16386  Provides  tenure 
only  tor  the  duration  of  that  prior-notice  penod.  As  a  result,  under  the  mineral  leasing 

system  as  it  is  in  effect  today  in  the  United  States,  the  actual  duration  tenure  by  the  mineral 

poLT  sUv"emanTo  iheeXtrer,;Cly  Same  is  tru6  u"d6r  tbe  ™neral  com" 

disposal  system.  1  o  the  contrary,  under  the  minerals  location  system,  the  tenure  of  the 

mineral  land  claimant  becomes  permanent  (if  patent  can  be  obtained  to  the  mining  claims 

fndiWdu^f  hTthe  y  nil  (rS  agamSt  ‘he  8°vernment,  but  permanent  as  against  another  private 
he  ‘aten ted  mfnW "Y-""  unPat6n,ed  c'a™-  None  of  these  variations,  except  for 

economic.^or  geologic  reality!  Pernla"ent  te"Ure>  ‘°  be  COn8l8t6nt  Wl,h  t6cb"'6al- 

4.  Environmental  Protection  Provisions 

Most  of  the  environmental  protection  features  of  the  existing  public  land  systems  for 
nonfuel  minerals  are  found  under  the  leasing  and  materials  disposal  systems  W  ™  he 
minerals  leasing  system,  prospecting  permits  invariably  contain  regufar  provision  tha! 

"ri:!10"  °  ",e  SUrfatC  3nd  °th6r  <°‘h“  tba"  mineral)  ^sources  In 

addition,  there  arc  usually  environmental  control  conditions  and  stipulations  (and  often 

even  supplemental  conditions  and  stipulations)  that  may  be  made  a  pa?t  of  any prospecting 

notnrormallveb°Pa  cart  f  federal  government-  Furthermore,  although  such  provisions  may 
t  formally  be  a  part  of  any  existing  prospecting  permit,  all  federal  regulations  on  surface 

exploration,  mining,  and  land  reclamation  are  now  applicable  to  any  new  permits  issued 

I  rovisions  in  mineral  leases  go  well  beyond  what  is  normally  thought  of  as  the  natural 

environment  in  establishing  certain  provisions  for  the  welfare  and  safety  of  ttose  nv  Jved  m 

r  •zzrrss  I  br'=:s  t  trass* 
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Furthermore,  (and  this  is  directly  related  to  the  economic  environment)  there  mn«t  k 

Particularly  stringent  provisions  regarding  the  environmental  effects  nf  m-  ■ 

United' SntateseForestaSereic“  LTporertsIrei  "T™'5  ,f°Und  °n  l3nds  admilistered  bythl 
mining,  rim  cutting  or  any  similar  form  of  miiringTat  deltrovTth^0  "f  St3ti"8  tha‘  “Strip 
topsoil”  will  be  approved  only  if  an  analysis™ the  effects  ofTw  •  “  *  rem0Ves  the 

to  be  in  the  public  interest  and  in  accord  with h  , minmg  °Peratl°u  shows  it 
of  the  regulations  ofthe  FoLTsereL  are  LL  Semce  t^P  ">»i  PoUcy.  Most 
specific  in  providing  for  the  exact  procedures  fo  h^rn  vag^e.’  whde  others  are  extremely 
and  after  Pmining  VeLlX^^  gi ven^ ‘  rt 

SsSTXSZZ  PS  IZT  -,dr* 

£STrhS“ 

been  the  condition  of  the  Lid  itself  and’its  vege taTion  "prnviL‘ tS  f°  d3t?  aPpears  to  have 
maintained  between  mineral  activities  and  th  8*  °n'  ”rovlslons  f°r  relationships  to  be 

included,  however  For  exLoLmLral  loLir  res°urces  °f  the  environment  are  also 
public  water  reserves  can  only  be  made  su  bie  c  t*  to  1  nri6"  ^  S  •  T  PfbllC  lands  withdrawn  as 
purposes.  Another  specific  instant  of  cole  ‘  r  P  rlght  of  Public  use  for  watering 
Monument,  where  on  any  legal  subdivision  of  th  T H3  61  mvolved  Death  Valley  National 
within  one-quarter  of  a  mile  If  °f  the  ,and  containing  a  spring  or  waterhole  (or 

construction  development  or  dumn^  onn  "  Wa?erhole,on  unsureeyed  public  land), 

Federal  Water  Pollution  Control  An  ho  Y  daun  is  Prohibited.  Under  the 

responsibility  of  adapting  waterLahL  criteria*^1*  the  '"dividual  states  were  given  the 
within  theirborders  and  Lof^nil  .t  *ould  be  aPPllcable  <°  interstate  waters 
adopted.  A  principal  responsibiljtvLr  mLLn6”  01^0!™6'1'  ?.f  *he  Water  quality  criteria 
other  lands  of  the  United  States  was  given  tn  th  Wa*er  q“a  ity  on  the  Public  lands  and 
was  established  for  the  ^ the  In,erior’  and  a  Procedure 

develop  its  own  water  control  standards  or  f°r  3ny  State  that  either  faiied  to 

Secretary  ofthe  Interior  aTou^i acceptable  the 
enforce  water  quality  standards  nrimarv  iniii  P  the  Interior  was  given  the  authority  to 

true  even  for  waters  on  the  publicTands  ***  ^  *°  the  individual  states-  This  is 

Secretary  of^^lth  Education7  an^Welf™^^0  hqUaI,ty  under  the  Jurisdiction  of  the 

quality  standards  and  1 mfore ^  rn^nt ^6^ LaTma^  £“**?*  ^  ^  3d°pti0n  of  ab 
federal  government  rather  th™  ^L  a  a  7  made  the  pnmary  responsibility  of  the 
Control  Actnorthe  Z  Act  Neither.?he  federal  Water  Pollution 

resource  activity  only  on  the  public  lands  The  ver’  are  specifically  applicable  to  mineral 
States  or  through  the  spec  fic  federal  ^ ,  °  "If38"™8  °Perate  either  through  the 

generally  not  LouL  ^  au«hority  in  each  case  and 

prospecting  permits  mineral  oatents  nr  mm  H  the  administration  of  leases, 

the  use  of  such  instruments  in  enforcement  of  the°se‘  iLsIs'LL™1  Mgh .Lwever11'131  ** 

5.  Terms  of  Payment 

acreL'Lcriont/t  'acre^The^LchaL  PT  °f  3  '°de  da™  *  set  a,  $5  per 

OI  an  acre,  fhe  purchase  price  of  a  placer  claim  is  $2.50  per  acre  or 
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Of  the  p with"*^0^ f6'"  “  '°de  included  within  the  boundaries 
are  not  the  only  chaX  however  int!ved  m  n?,  °n,e'ther  slde  of  the  vein  °r  lode.These 
location  system.  There  is  also  a  service  eh*™*  p  Jf1nt!ng  mineral  land  under  the  mineral 

for  filing  and  acting  upon  an  application  fo/min^l  e/°  th£  Bureau  of  Land  Management 
is  not  refundable  and  must  be  paid  bv  the  annT  f  Patent  This  charge,  amounting  to  $25, 
applicant  for  mineral  patent 'T  °ffffing  his  aPPllcation.  The 
land  and  the  publication  notices  These  freauen  tlv  ^  °f  the  mineral  survey  of  the 
established  by  statute  for  the  purchase  of  nuhlir^  ^  cm°,Unt  to  much  more  than  the  fees 
in  establishing  an  acceptable  survey  for  i  !  lands  under  a  mineral  patent.  For  example, 
common  in  the  Southwest  COStS  °f $10°  t0  *300  are 

Mountain  States  and  in  the  Pacific  Northwest  where08  re  atlve,y  easy-  1°  the  northern 
costs  tend  to  be  higher.  3  ’  vegetation  cover  is  greater,  surveying 

public  lands.  Under'the^MipeUtive'bi^dtag  systerrT^here6!™3^6  '°l'l  minera'  USe  °f  the 

Thrr 

Until  there  is  production,  the  rental  under  a  mineral  1  °n  !he  VO,ume  of  Production, 
the  Bureau  of  Land  Management  On  producing  )  e3S?  1S  paid  tC>  the  ,ocaI  land  office  of 
appropriate  mining  supervisor  of  the  United ' r*'  ,hOWTr’  the  rental  «  Paid  to  the 
Leasing  Act  of  1920,  each  year’s  rent  k  riJf>  T'  S  GeoloS,cal  Survey.  Under  the  Mineral 

lhar,  in  effect,  the  rental  becomes  a  minimunfroyalt'y  ^he*  acc™e  for  the  year,  so 
dependmg  upon  the  mineral  involved  in  thTlease For Jr  J  ^  Vary'  however- 
rental  is  25  cents  per  acre  (or  fraction  thereon  £  I  /  J?  and  potassium  'eases,  the 
rent  rises  to  50  cents  per  acre  for  the  second  Ihfrlt  fC  Jr  “  ?'Vd?r  yearof  ‘he  lease.  The 
lease.  For  the  sixth  and  every  subseouent  rai  i  ’  our  d’  anc*  Lifth  calendar  years  of  the 
Phosphate  leases,  the  rental*^ ^5  cent :  tr t'  T’  *herrental  is  S1  -re.  Under 
thereof.  It  also  rises  to  50  cents  per  acre  for  the  f6  0'  l  le  ,lrst  calendar  year  or  fraction 
•ourth  calendar  year,  however  the  rental  nh  T  J  Ca'endar  years'  ln  the 
remains  at  that  rate  for  each  year  thereafter  For  CaT  nses  (°  $1  Per  acre  a"d 

cents  per  acre  per  year  regardless  of  the  age  of  the  I  rf5'  *he  rental  charge  is  a  nat  50 
on  both  public  domain  and  acquired  L  rdteS  apply  to  nlineral  lea® 

minimum  rental  of  SI  per  acre  is  charged  tSee  T  *7,  oth.erD  m,nerals  °n  acquired  lands,  a 
Leases  for  all  nonfuel  minerals SS"  a  y  \"d  Reeves'  °P-  cit P-  807.) 
that  royalties  should  be  paid  to  the  appropriate  rearin' '  .M'"eral  Leasing  Act  of  1920  provide 
Survey  once  the  lease  becomes  product^  The  a  ®  '  m'n‘n8  supervisor  of  the  Geological 

Under  the  Mineral  Leasing  Act  of  1900  and  th  M°Un  S,?f  the  royal,y  charged  are  variable. 
1947,  there  is,  however  a  statu torv  min,!!,  IT  LeaS,ng  Act  for  Acquired  Lands  of 
Phosphates  and  associated  minerals  the  royalty  m^st  h"11181.  i^  charged'  ln  the  case  of 
gross  value  of  the  output  For  sodium  mri  I„t  y  ‘  be  not  ess  than  ,lve  Percent  of  the 
than  two  percent  of  the  quam.ty  orTross  val  ofT  ma^\^  r°yal,y  must  »*  not  less 
other  related  products  at  the  point  of  shipment  ro  mn  ,°n  ‘he  mineral  comP°und  and 

five  percent  of  the  quantity  or  gross  value  of  the  "  tdecaseof  sulfur.  a  royalty  of 

to  market  is  the  minimum.  With  respect  to  hml  m  T  °  su  ,  ur  at  the  point  ot  shipment 
those  mined  primarily  for  their  sodium  rmt  ,d  d‘rot'k  minerals  (i.e.,  minerals  other  than 

mineral  leasing  law  provides  that  on  acqmredTand  lh^'L  °r  SU'fur  content>-  the  basic 
establish  reasonable  minimum  values  in  oXr  ro  .  \  he  Secretary  of  the  Interior  may 

should  be  noted  that  in  the  case  of  three  olThTle^  r0ya  tlcs  °n  any  'cased  deposit.  It 
potassium,  and  sulfur),  at  the  option  of  the-  ,  1  l^aseable  nontuel  minerals  (sodium, 

rather  than  in  cash.  Of  course,  prior  notice  mus1°be the.royaBy  may  bePaid  in  kind 
the  minerals  producer  with  a  significant  period  of  ml  ?  SUC/l  3  change  in  requirement  to 
under  the  Atomic  Energy  Act  of  19S4  le  ,op  Pupation.  Under  the  leasing  of  minerals 
bidder  offering  the  highest cash b^us ’™T \FJlTanyt  °n'y  ‘°  the  aecuptab.e 

'cgal  ceiling)  on  the  size  of  a  cash  bonus  A  m L  '  PUtS  a"  lnfmite  ceiling  (actually  no 

bonus.  A  minimum  amount  is  implied,  however,  because 
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the  federal  government  has  the  right  to  reject  all  bids.  Royalties  are  variable  and  are  at  rates 
specified  in  invitations  to  bid.  Mineral  leasing  regulations  implementing  other  relatively 
minor  legislation,  establish  a  minimum  royalty  of  two  percent  of  the  gross  value  of  the  min¬ 
erals  produced. 

Materials  sales  made  under  the  commodity  disposal  system  are  normally  offered  for 
competitive  bidding  and  are  usually  advertised  in  newspapers  of  general  circulation  in  the 
county  where  material  is  located.  Since  a  competitive  bidding  situation  is  usually  involved, 
the  prices  paid  for  the  minerals  so  disposed  of  are  quite  variable.  The  statutory  stipulation 
that  no  commodity  may  be  sold  for  less  than  its  appraised  value  tends  to  place  a  minimum 
on  the  prices  paid,  however.  Under  the  sales  of  minerals  materials  under  the  commodity 
disposal  system,  a  cash  deposit  must  accompany  bids  for  cash  sales.  This  deposit  must  be  10 
percent  of  the  appraised  value  of  the  mineral  materials  to  be  removed.  With  bids  for 
installment  sales,  it  must  be  not  less  than  the  amount  of  the  first  installment  as  required  by 
regulations  and  specified  in  the  advertisement  for  sale.  If  any  contract  price  is  less  than 
$2,000,  the  requirement  for  a  performance  bond  is  left  to  the  discretion  of  the  authorized 
contracting  officer.  If  the  contract  price  is  in  excess  of  $2,000,  however,  a  performance 
bond  of  not  less  than  20  percent  of  the  total  contract  price  is  required.  Payments  on  a 
contract  of  $2,000  or  less  must  be  made  upon  the  execution  of  the  contract.  Payments  on 
contracts  in  excess  of  $2,000,  however,  may  be  made  in  installments.  Under  such  an 
installment  arrangement,  payments  are  made  throughout  the  duration  of  production.  Sales 
of  all  mineral  commodities  in  a  specified  area  that  exceed  $2,000  must  be  conducted  on  a 
specific  installment  basis.  The  first  installment  of  not  less  than  $500  must  be  paid  upon 
execution  of  contract,  and  the  remaining  installments  (in  amounts  specified  by  the  contract) 
become  due  and  payable  without  notice  whenever  the  estimated  value  of  the  mineral 
ma  terial  removed  equals  the  sum  of  the  installment  that  had  been  paid  to  that  date.  In  other 
words,  no  more  material  may  be  removed  than  has  been  paid  for. 

6.  Rate  of  Recovery  Requirements 

Under  the  mineral  location  system,  there  are  no  production  rate  requirements  nor  rate 
of  recovery  requirements  applicable  to  any  mineral  deposit  on  lands  that  have  been 
patented.  Nor  are  there  any  such  requirements  with  respect  to  the  volume  of  production 
from  unpatented  mining  claims.  The  only  work  requirements  contained  in  the  minerals 
location  system  refer  to  mine  development  work  and  not  to  mineral  production. 
Furthermore,  in  most  cases,  statutory  work  requirements  are  tied  to  value  dimensions  rather 
than  to  specific  types  or  quantities  of  work  defined  in  physical  units.  The  only  exceptions 
to  this  are  the  linear  dimensions  required  by  various  state  laws  for  discovery  pits  on  new 
claims.  On  patented  mining  claims,  of  course,  there  are  no  production  requirements  (after 
patenting),  either  in  value  terms  or  physical  units. 

Under  the  minerals  leasing  system,  nonfuel  minerals  leases  require  that  production  must 
begin  by  a  prescribed  date,  except  when  operations  may  have  been  interrupted  by  strikes, 
adverse  weather  conditions,  or  other  reasons  not  the  fault  of  the  lease  holder.  The  time 
within  which  production  must  be  started  varies  from  one  commodity  to  another.  For 
sodium,  sulfur,  and  potassium,  the  time  prescribed  is  in  effect  five  years,  or  before  the 
beginning  of  the  sixth  year  of  the  lease.  For  phosphates,  the  time  within  which  production 
must  be  begun  is  three  years,  that  is,  before  the  beginning  of  the  fourth  year  of  the  lease. 
For  other  mineral  leases  on  acquired  lands,  the  time  within  which  production  must  be  begun 
»  varies  from  one  specific  lease  to  another. 

All  of  the  production  initiation  time  intervals  in  minerals  leasing  are  attached  to  a 
minimum  production  figure.  This  minimum  production  figure  is  also  variable  from  one  lease 
to  another.  All  of  the  lease  forms  used  provide  that  the  failure  on  the  part  of  the  lease 
holder  to  begin  and  maintain  production  at  the  minimum  rate  provided  in  the  lease  makes 
the  lease  holder  liable  for  payment  of  the  minimum  royalty  stipulated  in  the  lease.  (See 
Twitty  and  Reeves,  op.  cit.,  p.  848.)  The  penalties  for  not  meeting  the  minimum  production 
requirements  (either  in  volume  or  within  the  prescribed  time)  are  essentially  financial,  in 
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after  the  fifThTTrT  and  rentals  which  maV  be  charged  against  royalties  increase 

phospha^'minerals^lSiouBh^th’  S°diUm’  3”d.SUlfur  minerals'  a"d  after  the  third  “ 
cancelling  contracts  the  incTase  provlslons  ln  the  system  for  rescinding  leases  and 

is  in  effect  The  nLn,?  r  ?  m  the  am0Un'  that  must  be  paid  for  the  land  under  lease 

under  the  minerals  leasing' ^syTenTrtere  production  requirements.  Although 

the  Geoloeical  Snrvpv  «  ^ +  ’  e  *s  substantial  supervision  of  mining  operations  by 

ale  notspecifLallyVspehedCoutafJpratthTreCOVer^  °f  1 minerals  from  a  *iven  mineral  deposfr 

by  the  Geological  Survey  and  thTJT  6SS’  m^m8  P'anS  and  operations  must  be  approved 
recovery.  urvey,  and  these  have  a  direct  bearing  on  rates  of  production  and 

7.  Acquisition  Provisions 

the  pubuflMdTnmIyttqu^1iThreTmS  T®  '“T  mineral  p0,icy>  minerals  on 
commodity  dis^oTa systeTt may  be  purchased>  as  uptler  either  the 
under  the  two  is  that  bvTTe ral  T"  lotca,1°"  system.Thedifference  between  purchase 

from  the  federal ^govemTenTwhde  rdTT  T  andSTf  "T'  38  ‘he  minerals  are  phased 
are  purchased  from  the  federal  *  mmodity  disposal  system,  the  minerals  only 

land  from  the  federal  government  and  must  subsequently  be  removed  from  thl 

interests  is  through  lea^e^nderTh^minera^l  ^  aCqUired  from  the  Public  lands  by  private 
exists,  this  is  a  leVse  ^  ^  ®y8*m’  Under  the  federal  a*  * 

virtually  all  options  on  the  side  of  tL  f  n  ithe  Part  °  the  pr,vate  lease  holder,  but  with 
buy,  as  is  mostoften11  the^a^u^der^riva^  l  ®°!rerniJient-  Jt  -  not  a  lease  with  option  to 
current  mineral  leasing  legislation  fdesnite  th  T  tSIS  emS'  n  effect’  the  provisions  of  the 
to  a  combined  rental  of  the  land  and  a  nurehL^  ^  ***  C3lled  a  leasing  system)  amount 
minerals  as  they  are  removed  Under  the  leadn  ’  °n/  per(rfntage  of  total  vaJue  basis,  of  the 
manner  in  which  mmTraTs  mav  he  Ira  •  T?  SystC?’ there  arC  als°  tWo  v^tions  in  the 

Prospecting  permit  which  upon  LZTof  a™.  t  ^  The  flrSt  is  “nder  a 

preference  right  lease.  The  other  ic  th  u  a  uable  mineral  deposit,  can  result  in  a 

competitive  bidding.  This  is  in  contras/0/18  t  acquisition  of  a  minerals  lease  by 
competitive  bidding  is  normally  not  involved  T"!?8'  pnvate  mineral  systems  where  open 
akin  to  a  prospecting  permit  wTh  i  f  UnderPnvate  systems,  a  situation  much  more 
more  normal  s"n  ’  3  "ght  ,ease  <or  a"  °p«°n  to  lease),  is  the 

private  interests.  ThisT'tTariation 'undTr'thTmiTeraTloca't'10  d.0n!aln  may  be  atqulred  by 
brought  to  patent  but  under  u/hiVh  .  .  location  system  in  which  land  is  not 

claims.  In  effect  under  this  method  ofTT-?0"  » maintained  from  unpatented  mining 

government  for  the minerals ItcauTed  f”  T’  Tn  “  "?  direC'  re,Urn  to  the  fed^‘ 

the  required  cost  of  filing  a  mineral  location  nolileTnd  ap^T^iaTeTlTS ' 'fh^  ^ 

received  by  the  federal  government  foTthe™  TTh*^  pdfented’ ,here  ls  no  direct  revenue 
of  mineral  acquisiUon  then  Tl  °*  these  muleral  resources.  Under  this  type 

developing,  anTpZZin'  them SuT^i  T  app™priated  for  **  «*  of  finding, 
revenues  to  the  federal  government  but  thes  UC  10n’.T-  c0l!rse’  ls  llke|y  to  result  in  tax 
extent  of  the  public  lands  involved.  ’  3fe  dlreCt  y  related  in  quantity  with  the 

8.  Land  Withdrawal  Provisions 

reservationslbotflby  'theTongleT  a  Id  Tv  [T  numerous  ,land  withdrawals  and  mineral 
have  closed  certain  tvoes  of  hnd«  tn  ^  ^  yan°us  agencies  ol  the  Executive  Branch,  that 

states  have  withdrawn  land  from  minlTTen trlTn'T  °r  ''T"8  "  TT  addi,ion’ some 
been  Cosed,  stgnificant  restrictions  have  been  impose!  ^TL'mTlTatfoTTTeLTg 
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effecting  the  withdrawal  of  certain  lands.  Among  the  types  of  lands  that  have  been  affected 
by  withdrawal  action  are  lands  containing  hot  springs  or  geothermal  steam  resources,  lands 
containing  water  holes  (particularly  in  arid  areas),  stock  driveways,  military  reservations, 
Indian  reservations,  public  power  sites,  reservoir  sites,  recreation  areas,  wildlife  refuge  areas, 
wilderness  areas,  and  certain  other  specific  lands  withdrawn  for  specific  purposes  or  because 
of  specific  legal  problems  involved  in  their  use.  In  these  last  categories  are  certain  grant  lands 
in  Oregon  and  California.  In  addition  to  the  actual  withdrawal  of  certain  areas  from  the 
mineral  location  and  leasing  systems,  the  creation  of  the  mineral  disposal  system  in  the  late 
1940’s  and  1950’s  also  had  the  same  effect.  Fox  example,  the  Multiple  Surface  Use  Act  of 
1955  removed  the  so-called  common  varieties  of  sand,  gravel,  pumice,  pumicite,  and  cinders 

from  the  jurisdiction  of  the  mining  location  system  and  also  from  the  mineral  leasing 
system. 


While  most  of  the  withdrawals  of  public  lands  from  mineral  utilization  under  any  one  of 
the  three  mineral  use  systems  have  been  the  responsibility  of  the  Secretary  of  the  Interior, 
the  United  States  Forest  Service  has  also  been  involved  in  such  withdrawals.  On  frequent 
occasion  the  Forest  Service  has  initiated  action  to  have  both  public  domain  land  and 
acquired  lands  within  the  National  Forests  withdrawn  from  mineral  leasing  as  well  as  from 
mineral  location.  When  specific  criteria  (which  are  rather  broad)  have  been  met,  it  has  been 
possible  to  withdraw  from  mineral  leasing  certain  lands  set  aside  for  special  purposes,  such 
as  wilderness  or  primitive  areas,  or  lands  associated  with  special  utilization  of  the  surface 
resources,  such  as  city  watersheds.  Lands  used  for  special  purposes  or  programs,  such  as 
experimental  forests  or  experimental  ranges,  and  lands  planned  for  future  special  use  or 
development  have  also  been  withdrawn.  It  has  generally  not  been  the  policy  of  the  Forest 
Service  to  request  withdrawals  for  relatively  small  areas,  such  as  those  used  for  road 
construction,  developed  campgrounds,  or  small  scenic  or  recreation  areas.  Formal 
withdrawals  of  such  areas  have  not  been  necessary  because  effective  withdrawals  have  been 
made  by  the  Forest  Service  itself  through  adverse  recommendations  on  any  relevant  lease 
o  er  or  prospecting  permit  application.  Nevertheless,  some  problems  have  arisen  from  the 
ailure  of  the  Forest  Service  to  withdraw  such  lands  from  mineral  utilization  under  the 
mineral  location  system.  In  cases  where  such  problems  have  developed,  the  lands  in  effect 
had  been  previously  withdrawn,  often  by  rather  informal  and  irregular  methods.  These 
include  restriction  of  access  to  mining  claims  and  the  imposition  of  severe  restrictions  on  the 
use  of  surface  resources  by  mine  claimants,  as  well  as  general  harrassment. 

nder  the  Materials  Disposal  Act  of  1947,  there  have  been  some  withdrawals  from 
mineral  use  ol  certain  lands  under  the  jurisdiction  of  the  Department  of  the  Interior  Under 
this  legislation,  the  sale  of  mineral  materials  or  the  disposal  of  mineral  materials  from  lands 
included  in  the  National  Parks,  National  Monuments,  and  Indian  Reservations  has  generally 
been  prohibited.  Nevertheless,  the  same  Materials  Disposal  Act  of  1947  has  provided  that 
disposal  ol  mineral  commodities  may  be  made  from  withdrawn  lands  under  the  jurisdiction 
of  the  Department  ol  the  Interior,  if  they  have  been  withdrawn  in  order  to  aid  a  function  of 
a  federal  agency  (other  than  the  Department  of  the  Interior)  or  assist  a  state  territory 
county,  municipality,  water  district,  or  other  local  government  or  subdivision  thereof.  Such 
sales  are  allowed,  ol  course,  providing  that  the  government  or  agency  for  whose  benefit  the 
withdrawal  was  made  in  the  first  place  gives  its  consent  to  the  removal  of  such  mineral 
materials  from  that  land.  The  same  is  true  of  withdrawn  lands  under  the  jurisdiction  of  the 
forest  Service.  The  Forest  Service  has,  in  fact,  made  agreements  with  the  Federal  Power 
Commission,  the  U.S.  Army  Corp  of  Engineers,  and  the  Bureau  of  Reclamation,  permitting 
united  mineral  disposals  from  lands  withdrawn  for  the  purposes  of  those  agencies.  (See 
Twitty  and  Reeves,  op.  cit.,  p.  921.)  *  V 

Generally,  land  within  all  National  Parks  and  Monuments  has  been  withdrawn  from 
mineral  entry  under  any  of  the  three  mineral  utilization  systems  for  the  public  lands 

ParkePD^th  v ^  Me,Cert^landS  in  01ympic  National  Park,  Mount  McKinley  National 
rl  t  k?  *h  Va,  ^  Natlonal  Monument,  Glacier  Bay  National  Monument,  and  Organ  Pipe 
Cactus  National  Monument.  The  revested  Oregon  and  California  Railroad  lands  and  the 
Coos  Bay  Wagon  Road  grant  lands  have  also  been  effectively  withdrawn  from  mineral  entry 
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by  designation  of  those  lands  for  other  permanent  surface  uses.  Even  though  specific 
national  parks  and  monuments  are  legally  open  to  mineral  entry,  in  many  respects 
a  mimstrative  procedures  and  regulations  adopted  by  the  Department  of  the  Interior  have 

,7ho  HOS^:?aSHWlthdraWn,fr°m  m,ineral  entry  for  aI1  practicaI  purposes.  In  other  instances, 
although  the  lands  are  open  for  exploration,  production  possibilities  are  doubtful. 

9.  Resource  Information  Provisions 

Under  the  minenil  location  system  as  presently  in  existence  in  the  United  States  the 
amount  of  information  about  the  public  lands  which  must  be  provided  to  the  federal 
government  by  an  actual  or  potential  resource  user  is  rather  sparse,  even  when  an 
application  is  made  to  patent  any  particular  mining  claim.  Prior  to  patenting,  however,  there 
is  in  effect  no  requirement  that  any  information  at  all  be  provided  to  the  federal 

g°nVerKnTuent’.  bUt  °n,ly  that  9  bare  minimum  of  information  be  recorded  in  the  county  in 
which  the  claim  is  located.  In  fact,  these  information  requirements  are  governed  more  by 

state  Jaw  than  by  federal  law.  In  most  instances,  not  even  an  accurate  description  of  a 

minTna  lo,Catl°n  ls  necessary,  in  that  it  is  not  required  that  a  specific  unpatented 

ing  claim  be  related  to  any  particular  fixed  government  survey  point,  but  only  in  general 
terms  to  a  prominent  local  physical  feature  or  structure.  As  a  result,  claim  location 
descnphons  containing  information  such  as  “500  yards  more  or  less  southwest  of  an  old 
stone  building  or  300  yards  northeast  of  the  top  of  Mount  Whatchamacalit”  have  become 
common.  In  fact,  the  local  recording  of  an  unpatented  mining  claim  gives  no  information 

n  h i  a  *  ’  ±m  3  giyCn  COUnty’  there  is  interest  in  the  mineral  resources  of  the 
public  lands.  Even  that  may  not  necessarily  be  true,  however,  since  the  interest  may  be  more 

in  the  surface  value  of  the  land  than  in  the  mmeral  resources  contained  therein  This  ’ack  of 
definite  informational  requirements  for  unpatented  mining  claims  has  caused  serious 
problems  for  all  users  and  potential  users  of  the  public  lands. 

,  .  Under  th,e  mineral  location  system,  in  order  to  obtain  a  patent  on  a  particular  mining 

th  it  nmhet'n  °trmatl°n  *°  bC  provlded  to  the  federal  government  must  be  more  specific  than 
that  p  ovtded  lor  an  unpatented  mining  claim.  Nevertheless,  even  the  patenting  procedures 

do  not  provide  much  information  regarding  the  mineral  resources  themselves.  Essentially 
the  information  required  in  a  patent  application  includes  a  specific  survey.  In  other  words’ 
the  application  must  give  the  specific  location  of  the  mining  claim  and,  wherever  possible’ 
tie  it  into  public  survey  markers.  Information  must  also  be  provided  in  regard  to  the  amount 
ol  work  done  by  the  applicant  on  the  claim  itself  and  the  mineral  character  of  the  land  in 

2|U|kfi°th  n actuallty’  ,he  extent  of  such  information  required  is  whatever  is  needed  to 
satisfy  the  Department  ot  the  Interior  that  the  land  is  mineral  in  nature  and  that  bona  fide 
mineral  development  work  has  been  undertaken.  This  can  be  extremely  variable  and 
dependent  entirely  upon  the  humor  of  the  Department  of  the  Interior.  Under  the  most 

devdonmern  “  appears  that  M-blown  economic  feasibility  studies  for  the 

development  ol  a  mineral  property  would  be  necessary  before  a  patent  could  be  granted  In 
previous  years,  relatively  simple  assay  or  geologic  data  were  sufficient. 

Under  the  minerals  leasing  system,  information  requirements  are  much  more  specific 
and  extensive  than  under  the  mineral  location  system.  The  application  for  a  prospecting 

undTr'  r  rUl  thr  Bureau  o(  Land  Management  must  indicate  the  mineral  leasing  law 
“I"  '*;  “,e  application  lor  a  prospecting  permit  is  made,  as  well  as  the  specific  mineral 
for  which  the  prospecting  permit  is  requested.  It  must  also  include  a  description  of  the  land 

for  which 'th  "atUre  ta'ld  ,n  SUff"rient  detail  to  accurately  designate  the  location  of  the  area 
or  wi  ld,  the  prospecting  permit  has  been  requested.  This  must  include  the  total  area  of  the 

land  in  acres  and  a  description  of  the  land  in  relation  to  the  public  land  survey.  Information 

c  ncerning  the  applicant  himself,  including  his  citizenship  and  his  acreage  holdings  for  the 

U  aon.  can?'  '  PrOSPeCl‘ng  Penmt  -PP'ication  has  been  made,  must  also  be  provided  if 
pplicant  is  a  corporation  or  an  unincorporated  association,  the  application  must 

its  qualificaUons  KS"*  ,nfonna‘ion  concerning  the  corporation’s  or  association’s  status, 
qualifications  to  hold  a  prospecting  permit,  and  information  concerning  its  stockholders 
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and/or  members,  including  their  citizenship  and  mineral  acreage  holdings.  If  an  application 
for  a  prospecting  permit  is  made  under  the  Mineral  Leasing  Act  for  Acquired  Lands,  rather 
an  under  the  Mineral  Leasing  Act  of  1 920,  the  application  for  a  prospecting  permit  must 
also  contain  the  name  of  the  federal  agency  from  which  consent  to  the  issuance  of  the 
permit  or  lease  must  be  obtained  or  the  agency  that  may  have  the  records  covering 
ownership  of  the  mineral  interest  involved  in  the  particular  portion  of  the  public  lands 
involved  Under  a  preference  rights  lease,  the  information  obtained  in  the  application  for  a 
prospecting  permit  also  becomes  a  necessary  part  of  the  application  for  the  lease.  Similar 

mineraUeasing  system  ’n  ^  apP'ication  for  a  competltive  mineral  lease  under  the  present 

f diSP0Sal  system' any  bidder  for  or  a  Purchaser  of  mineral  materials 
from  the  public  lands  must  provide  information  to  the  relevant  federal  agency  indicating 
hat  he  is  either  a  citizen  of  the  United  States  or  a  partnership  or  an  unincorporated 

thZtate°"  wholly,of  citizens,  or  a  corporation  authorized  to  transact  business  in 

the  state  in  which  the  mineral  material  is  located.  In  effect,  this  is  the  only  information  that 

be  pr°vided  to  the  federal  government,  because  under  the  minerals  disposal  system 
‘bevibulk  oPtb.e  resour“  information  made  available  originates  with  the  federal  agency’ 
havrng  junsdiction  over  the  particular  mineral  deposit  involved.  The  government  itself  thus 
becomes  the  major  source  of  public  land  infoimation,  rather  than  the  private  minerals 
producer  This  is  unlike  the  situations  involved  in  either  the  minerals  location  system  or  the 
minerals  leasing  system  in  which  the  private  minerals  producer  is  the  generator  of  most  of 
the  information  about  the  specific  public  lands  in  question. 

Under  the  Mineral  Leasing  Act,  once  a  leasehold  property  is  in  production  there  is  a 
considerable  volume  of  information  that  must  be  furnished  by  the  minerals  producer  to  the 

Sunev  8There  through  the  regional  mining  supervisor  of  the  United  States  Geological 
Survey.  There  is  an  explicit  obligation  to  furnish  plats,  reports,  maps,  and  other  data 

partlcuiar  minerals  lease  as  well  as  in  the  regulations  of  the  Geological 
Survey.  Some  of  the  requirements  for  information  are  contained  only  in  the  lease  while 
others  are  found  only  in  the  regulations,  and  others  are  in  both  the  lease  and  regulations 
Specifically,  the  Geological  Survey  may  require  a  plat  showing  development  work  and 
improvements  on  the  lease  lands,  and  this  plat  must  be  furnished  at  such  tmes  and  m  such 
form  as  may  be  prescribed  by  the  Geological  Survey.  The  minerals  producer  must  also 
present  information  on  stockholders,  investment,  depreciation,  and  costs,  as  well  as  a 
monthly  report  of  production.  Furthermore,  he  must  provide  maps  and  plans  showing  the 

fo/Papprov^imteforeetbhegdS  “d  plant  lay:°ut’  and  these  maps  and  plans  must  be  submitted 
reouired  bv  the  begm,nm«  actual  mining  operations.  They  must  be  modified  if  and  as 
required  by  the  regional  mining  supervisor  of  the  Geological  Survey  If  subseuuent 

operations  require  a  radical  departure  from  the  approved  maps  and  plans  supptementarv 
maps  and  plans  must  be  submitted  to  the  Geological  Survey  for  approval  atong  with  a 
statement  of  the  reasons  for  the  intended  changes.  In  addition,  maps  of  underground 
workings  must  be  prepared  in  accordance  with  the  federal  government’s  reouirements  These 

supervisor ‘  at*  regUlar'y’  ^  mUSt  be  fu™ished 

supervisor  at  least  once  every  six  months.  Other  maps  showing  surface  boundaries 

unprovements,  topography,  and  geological  conditions  must  be  prepared  as  the  reeS 
mining  supervisor  may  consider  necessary.  p  regional 

A  minerals  lease  holder  must  also  submit  as  promptly  as  possible  to  the  regional 
supervisor  seven  copies  of  all  core  and  other  expteratoj  hole  records  The  core  hrelTZst 

cu/rite"  core0landrSOnal  lnspectl°in  by  *he  reglonal  mining  supervisor,  who  is  also  entitled  to 

854  855  1  The  f  reCf'Ve  Samples  UPOn  request-  (See  Tw"‘y  and  Reeves,  op.  cit.pp 
85f4'855 ;}  The  ^formation  requirements  for  mineral  leases  are  far  more  extensive  than  the 

Zrarn„:eqUlrCntS  Under  any  °ther  mineral  system  operZZ  ta  Z  Ed  sZes 
vi  h  etber  bUcb  a  ,olllme  and  frequency  of  information  is  actually  required  or  actually 
provided,  ,n  reality  apparently  varies  from  one  region  to  another  and  from  one  prone  tv  o 

generae|ryWIth|nnany  region'  Despi,e  these  requirements,  there  is  still  a  severe  lack  of 
g  al  knowledge  regarding  the  mineral  character  of  the  public  lands. 
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10.  Reserve  Mineral  Rights  Provisions 

j  ¥ 

ii  0J]e  ^  the  P1^116  realities  of  all  of  the  public  mineral  land  systems  in  operation  in  the 

S  ates  t0dau  1S.  ?at*  “  many  cases’  surface  h^ts  and  mineial  rights  have  been 
severed.  At  a  result,  it  has  been  necessary  to  take  this  severance  into  account  in  manv 

fWwfiS  °f  thC  !X1Stin?  5Stems*  This  is  true  not  only  where  surface  lands  have  passed  from 
f  a I  ownership  with  mineral  rights  withheld  or  reserved  to  the  United  States  (i  e 

retained  in  the  public  domain),  or  where  surface  rights  have  been  reacquired  by  the  federal 

beerDTtrnterWd^hthe  con^odi^  <?isPosal  system,  mineral  materials  on  lands  that  have 

reserved  to  the  Un  ‘°  5  3UrfaCe  rights)’  but  where  mineral  rights  have  been 

mitpr  ,  *  thc  U"lted  States>  may  be  disposed  of  under  the  Materials  Disposal  Act.if  such 

materials  were  subject  to  location  under  the  mining  laws  prior  to  the  Act  of  1955  (which 

[!"  CTT  VarieHeS  °f  Sand’  St°ne’  gravel’  pumice’  Pumicite,  and  cinders  from 

separate  from'th^  Sand’  8rave1’  and  “ordinary”  rock  which  have  no  value 

separate  from  the  soil  itself  are  not  within  the  mineral  reservation  and  therefore  are  not 

surface  resources^Hhe^and6  C°mm°dity  DiSPOSa'  AC‘'  They’  to  effeCt'  form  3  part  of  the 
A  situation  that  has  arisen  because  of  the  simultaneous  existence  of  both  the  mineral 

to  oanteSTor 'T"8  SyS*em  is  that  the  °f  "ine  claiTs  and  md! 

'!■  "Qpate  ’ted  (or  validated)  after  the  enactment  of  the  Multiple  Mineral  Development  Act 

ol  1954  do  not  possess  the  rights  to  leaseable  minerals  if  the  land  were  known  to  contain 
954  hoTem,er  ,S  °rtWe:e„C°VTd  a  lease  prospecting  permit.  In  other  words  since 
rights'  reservecfl^th^Llnhed^St  t>CatTh'3'6  m‘!lera^  have  had  the  known  leaseable  mineral 
vest  the  receiver  nfhtheUn  f  f  fu'  T,hus’  m,neral  Pa,ents  issued  after  19S4  did  not  always 
were  subject  to  the  minerlk  l  c  T  "ghts’  but  on'y  ri«hts  ‘°  ‘hose  minerals  that 

reserved  to  the  United  Ttl  Jhe  rightS  (°  leaseable  minerals  have  been 

United  States,  and  in  mineral  deposits  where  both  leaseable  and  locatahle 

p""isrgled  or  where  removai  °f  °ne 

nnhheT  Hhenefl|'  1900s’  a  number  of  'aws  have  been  enacted  providing  for  the  sale  of 
public  lands  but  also  providing  for  the  reservation  to  the  United  States  of  mineral  rich  Is  on 

surface aiand  ThHSC  mWS  haVe’  ‘n  effeCt’  divided  the  public  lands  'n‘o  two  types  ^public 
riahts  f if  he*  h  PU1C,,m'nera  rightS'1  Under  some  of  these  laws-  ‘he  owner  of  the’ surface 

damages  for  anv  imunTtn  h'  ^  f"  ^  Slmple  ,rom  ,he  federal  government)  is  entitled  to 
hv  nrtf.,  r  J  ^  *?  h‘S  SUrface  lrnProvements  or  resources  resulting  from  the  exercise 
yf-  °f  tbe  mineral  ngb‘s  that  have  been  reserved  to  the  federal  government  Other 
s,  however,  have  made  no  provisions  for  compensating  the  surface  owner  for  the  adverse 

ZZZZ'rl'T ofrr  °h  minera'  rightS  ^  «"*'  ‘he  fe^erM  governmem 

?  parties-  A  number  of  other  laws  have  also  had  the  effect  of  rejoining  the  severed 
face  and  mineral  rights,  either  by  withdrawing  such  reserved  mineral  land  from  anv 

surface  rkhts1fSeeTentttry  COnveying  the  severed  ™neral  eights  to  the  owner  of  the 

surtace  rights.  (See  Twitty  and  Reeves,  op.  cit.,  p.  1090.) 
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C.  STRENGTHS  OF  THE  EXISTING  PLBLIC  LAND  SYSTEMS 

1.  Variability 


nUneni^  P?r“y  COns,itute  the  Public  la"d 

the  sy^  The  ear£  mS  ^  *° 

placer'deposits)  and'provMedfoi  ^V""  ^  d'StinCtion  being  between  lode^d 
legislation" aho  ^development  of  each.  Later 

petroleum,  and  the  introduction  of  new  w,ci  f  dlffere”ces  between  hard  minerals  and 
development  of  both  types  of  mineral  ^  3  10n  Wa?  designed  to  promote  the  effective 

facilitated  the  £^0.^0^* “  the  existing  mineral  la"ds  systems  that  have 

various  laws  that  hlve  beel  enacted  eglri  ^T!?-  °f  ^  U"'ted  S,ates-  Certain  °f  ‘he 
public  lands  have  distinguished  betwee  ?  <*.  8  I  ''6  dlspof‘,on  of  mmerals  on  the  nation’s 
there  has  been  a  spec  fifu*  for  fh»  ?  f  ‘ leral  PUbllC  domain  areas  and  areas  for  which 
made  in  this  respect  is  that  drawn  between  NahnnS<|lpCev  P^°nab,y  tbe  greatest  distinction 
by  the  National  Park  Service  and  the  aenerai  *7  Monument  areas,  administered 

Bureau  of  Land  Management  ThP  ‘1^  gene(ral  PUbllc  lands  “"der  ‘he  jurisdiction  of  the 
of  diverse  federal  agen“as  ^n  m  „ v  ^  °  "T™  ^  °f  ,and  under  tha  jurisdiction 
regard  to  mineral  resources  The  strengths' "smn^T"8'^!,11611  the  PUbllC  land  system  with 
types  of  public  land  and  in  the  va  ations  n  ^  -  theS6  Varia,ions  m  *he  designated 

relatively  limited,  compared  to  ^  b“ 

2.  Land  Costs 


mmerals  producer  in  acquiring  public  lands  from  .by  th  aCtUaI  °r  Potential 

purposes.  Actually,  nothing  is  nafd  to  the  h  f<  deral  government  for  minerals 

the  public  lands  but  then  miieml  in  nil,  ?  ‘  government  for  the  in-place  minerals  on 
and  1 5.)  As  a  result!  3  de“able  value.  (See  Chapters  5 

amount  of  financial  resources  to  the  acquisition  of  inf^ 18  P,ermit[ed  to  devote  a  maximum 
the  minerals  on  the  public  lands  and  in  Hp  i  nfonr*atlon  about  the  physical  state  of 
maximum  amount  of  money  is  sDent  nrodi  f6  ?ping  tbose  minerals.  Consequently,  a 

diverted  to  the  gene™ f^nd  of"  "he United!  ate?  77  7^  ,han  ba'"g 

maximization  of  knowledge  about  and  o  „  *  f  ,  *bls  bas  tenc*ecl  to  result  in  a 

lands  under  the  minerals  location  system  developmen‘  of  minerals  on  the  public 

tendon®  retfuce'the^mount  of  mmiey  avadaWe  fofe  T?  ^  C°mpetit-  '—  have 

on  the  land  itself  other  features  nf^th  dab^ le  f< °r  exploration  and  development  activity 
strengthened  the  posS  °f  ‘he  'eaS'ng  sys,em  have 

scale  of  rentals  charged  under  mineral  leasesVr  nhn  T.he,most  notable  of  these  is  the  sliding 
The  minimum  per-acre  fee  charged  during  the  fim  yea^of  thet|‘SS,Um’ ^  S°diUm  minerals- 
subsequent  years  to  a  maximum  after  a  period  of  ehher  th7  r®’  h  mcrease  during 
the  commodity),  has  tended  to  encourage  ,,arlv  ?  ,‘h  °r  f‘Ve  years  (depending  upon 

undoubtedly  strengthened  the  system  and offse/mln? °Pment  for  production.  This  has 
by  other  features  of  the  syster/  The  ability  ‘‘endenciea  towards  monopoly  generated 
royalties  from  production  has  also  proved  an  advantLZ^f  ^  1°  °ffSet  rentals  agains‘ 

minmf  purchase'confracts^tcrbe^ai^as'the'material  6  °P ad°^^g°^a  ^‘menTpayments  on 
Pomt  for  this  part  of  the 
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I3*111*'6  t°'°Cal  Pub,ic  land  auth0"‘ies  -  determining 
jurisdiction.  "eral  commodltles  listing  on  the  public  lands  under  their 

3.  Other  Strengths 

strengthened6, he  s“^a°tLr ‘fhan  weT'  hTT  7  lands  policy  tha'  have 

acreage  allowances  T  nrosnectT  T  ?  'a  Under  *he  minerals  leasin«  aysh=m,  the 

rrr  r? 

promoted  by  other’ featuresTthe  sv  such  lln?ltat‘ons  has  offset  monopolistic  tendencies 
20-acre-per^ann  si'e  limUarion  if  Tf  m  T'"^'8  location  system,  although  the 
technology  and  economic  eeoloev  th  y  "Adequate  under  modem  conditions  of 

inadequacy  to  a  considerable  deLe  tfn  m  al'0Wing  mUltiple  claims  has  offse*  that 
that  prospLmgpemtandea^amas  be Tr  h  T*™'8  'easinS  SyS,em'  the  tequiremen, 
been  a  definite  adTTgeof  the  system  ^  “  tem8  °f  the  publiC  ,and  survey  has  al» 

in  w^'h^rilulir^own'Xmlt'ev6?6  “TT  mmerals  leasing  systei”  f°'  areas 
point  of  the  minerals  leasing  nnrtin  f  ence  easea^le  minerals  is  a  definite  strong 

under  the  minerals  location  portion  "he  possibility  thafa  (T  fT'8  sys,tem'  Similar|y> 
obtain  patent  to  the  lands  involve,!  h,  P,y  hat  a  bona  )u,e  minerals  producer  can 

lands  (under  the  mill  site  provisions!  needT1?3  s"ppoduc‘nS  °Peration,  as  well  as  to  certain 
surface  uses,  is  a  strong  noTnt  Tfh  *  ,  V.V  leaS‘  a  llmited  pOTti°"  of  his  auxiliary 
years,  the  ^placemen,  of  dLcoverv  nT  °  T’*  T  “ls  system'  <"  recen< 

diSCAhhrouagnd  rrnt  W°rkihaS  3180  s*ren®thetted1tehe  minerals^ocaricm  ^ 

under  the  minerals iTtiTsTemTf T  ^  dlscovery  work  on  a  mineral  claim 
time  periods  involved  and  their  establishment^  T’  'he  mmerals  leasing  system,  the 

commodity1  dlspo^i TysTem  are"!—  ^ 

mineral  system,  the  minerals Toraf  '8  w°r king  of  the  three  portions  of  the  public  land 
commodity  disposal  system  have  DrovidedT  tT  f6  rninerals  basing  system,  and  the 
public  lands  by  poten  iai  users  f  j  ?  relati^y  free  access  the 

exploration  for  nonfuel  minemls  has  hL Th  TUrf S  °n  those  lands-  the  past, 
this  has  resulted  in  considerable  development  ofThe  an  enc|ouraged  by  the  statutes,  and 
reservation  of  mineral  rights  under  the  sto^T  T  T  resources  ln  the  West.  The 

assured  that  a  maximum  amount  of  nuhlie  t  *Smg  3nd  °lber  paten(in8  provisions  has  also 
utilization  by  nrineml  usT and  minera'  reSOUrCes  would  temain  open  to 

relatively  little  value  is  returned  from  the  ?  i°  ow_lntL'nsity  agricultural  uses  for  which 
public  land,  since  the  I860'?  hivI  L  ’d'  general'.  the  'literals  systems  for  the 

development  on  the  public  land  of  the T I  wTeTstatT WhT  T  entouragin®  mincral 

Tihisr;,  Ch~^  s ; 

more  successful  in  the  future  is,  however,  a  very'Tl  and  W1"  *  eVe" 
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D.  WEAKNESSES  IN  EXISTING  PUBLIC  LAND  SYSTEMS 
1.  The  Multiplicity  of  Applicable  Legislation 

Any  system  of  manmade  laws  is  imperfect.  The  collection  of  existing  laws  in  the  United 
States  that  are  applicable  to  the  utilization  of  the  nation’s  nonfuel  mineral  resources  is  an 
appropriate  example  of  this  imperfection.  In  fact,  one  of  the  major  weaknesses  in  the 
existing  public  land  minerals  system  is  the  fact  that  it  is  not  really  a  system  at  all  but  a 
rather  incoherent  collection  of  sometimes  inconsistent,  sometimes  conflicting,  individual 
pieces  of  legislation,  both  national  and  state.  Initially,  of  course,  there  were  no  public 
domam  mineral  statutes  at  all,  but  simply  the  common  law  which  had  developed  from  the 
custom  and  practice  followed  in  the  individual  mining  districts  founded  on  the  public  lands. 
While  there  had  been  earlier  laws  dealing  with  minerals,  the  first  significant  recognition  by 
he  Congress  of  the  United  States  of  the  need  for  legislation  regarding  mineral  resources  on 
the  public  lands  came  in  the  late  1 860’s  and  was  followed  within  the  next  decade  by  several 
separate  pieces  of  legislation.  These  laws  in  effect  adopted  the  general  practice  that  had  been 
developed  within  the  existing  mining  districts  in  the  Western  States  and  codified  them  into 
tederal  legislation.  In  other  respects,  however,  the  federal  laws  as  finally  enacted  were  vague 
and  left  considerable  latitude  to  the  individual  states  and  the  courts. 

One  of  the  m^jor  dimensions  in  which  federal  legislation  has  varied  with  respect  to 
mineral  resources  on  the  public  lands  has  been  along  commodity  lines.  One  of  the  most 
severe  weaknesses  in  the  system  as  it  exists  today  is  the  distinction  between  locateable  and 
leaseable  minerals.  In  the  late  1 9th  Century,  there  was  a  tendency  to  include  all  minerals 
under  the  location  laws  then  in  effect.  With  the  beginning  of  industrial  development  in  the 
West,  however,  around  1900  there  grew  a  tendency  to  separate  certain  of  the  industrial 
minerals  from  the  effects  of  the  Mining  Law  of  1872  and  to  make  these  industrial  minerals 
subject  to  other  legislation.  t)ie  pnma,-y  impetus  for  such  separation  came  from  petroleum 
but  the  need  for  industrial  minerals  was  also  an  important  factor.  In  effect,  it  removed  these 
o  er  minerals  from  the  jurisdiction  of  the  location  laws  and  subjected  them  to  federal 
leasing.  The  removal  of  specific  commodities  from  the  location  laws  at  different  intervals 
and  under  different  pieces  of  legislation,  however,  quickly  became  rather  haphazard  and 
unrelated  to  either  geologic  or  economic  reality.  (See  Chapters  9  and  1 1.) 

Today  the  distinction  between  what  is  a  locateable  mineral  (i.e.,  a  mineral  that  may  be 
treated  under  the  Mining  Law  of  1872)  and  what  is  a  leaseable  mineral  or  a  disposable 

mmn  h  r  ?C  at6d  Under  the  Leasing  Act  of  1920  or  the  Minerals  Disposal  Act  of  1955) 
nJ  f T  h  °  ten  SUbj6Ct  t0  COUrt  definition.  This  has  introduced  considerable 
uncertainty  and  inconsistency  into  the  legal  system  governing  the  utilization  of  mineral 
resources  on  the  public  lands.  (See  Chapter  14.) 

Hpn,Arthner  we^nefs  of  thec  existing  system  is  the  distinction  between  lode  and  placer 
deposits.  Originally  designed  for  the  late  1 800’s,  when  vein  or  lode  deposits  dominated  the 
western  minerals  industry  and  placer  deposits  were  still  an  important  source  of  gold 
production  m  the  United  States,  the  distinction  between  lode  and  placer  deposits  was 

deposits  Ahom*  iTnn  ^  affect  n0  other  maJ°r  of  nonfujl  minerals 

Ab™  !900’,  h°wever,  the  distinction  became  unrealistic  with  the  growing 

importance  ol  hard-rock  deposits  other  than  vein  or  lode  deposits.  With  the  decrease  and 

virtual  oisappearance  of  significant  placer  deposits  in  the  United  States  (except  as  sand  and 

ZVld:Pr:  mfht  br  C°nsitered  as  plaCers)’  the  lode  and  Placer  distinction  has become 
^"f‘y  a  SOUr“  °.f  confusion.  Most  mineral  deposits  now  mined  commercially  in  the  United 
States  are  neither  lode  nor  placer. 

?dd!!i0n  *°  the  distinctions  made  in  the  existing  laws  between  locateable  and  leaseable 
minerals  there  are  many  specific  commodity  distinctions  which  make  the  legal  system 
consistent  difficult  to  administer,  and  difficult  under  which  to  work.  Probably  the  most 
notable  of  these  is  the  oil  shale  distinction,  wherein  deposits  of  oil  shale  have  been  rese^ed 
from  mineral  entry  because  of  their  hydro-carbon  content.  Nevertheless  the  sam"  depots 
contain  other  minerals,  some  of  which  fall  under  the  leasing  laws,  som  of  whTch  may  o 
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may  not  fall  under  the  location  laws,  and  some  of  which  may  fall  under  mineral  disposal 
legislation. 

Furthermore,  there  are  specific  commodity  distinctions  from  one  state  to  another, 
bull ur,  for  example,  is  a  locateable  mineral  in  some  states,  while  in  other  states  it  is  a 
easeable  mineral  regardless  of  the  fact  that  sulfur  is  generally  found  within  the  same 
geologic  environment  wherever  it  is  economically  useable  under  existing  technical  and 
economical  conditions.  The  specific  definition  of  particular  minerals  in  the  legislations 
subsequent  to  the  original  mineral  location  law  has  invariably  left  gaps,  because  no  list  of 
minerals  under  the  existing  legislation  is  all-inclusive.  Minerals  in  rocks  are  of  such  a  nature 
a  ey  o  not  lull  into  nice,  neat  legal  categories.  Most  mineral  deposits  contain  mixtures 
o  minerals  In  fact,  many  mineral  deposits  contain  mixtures  of  both  leaseable  and  locateable 
m menus,  of  minerals  that  have  been  subject  to  specific  reservation  and  minerals  that  have 

n°1’  3ndJhe  ut,1,zait,on  of  any  one  cannot  be  done  without  disturbance  or  removal  of  the 
o  ers.  This  natura  mixture  has  also  allowed  unscrupulous  minerals  seekers  to  circumvent 

the  provisions  of  the  leasing  laws  by  locating  a  claim  for  locateable  minerals  and  drilling  a 
leaseable  deposit  prior  to  bidding. 

n„h|^e?kn?SSfS  ,n  |he  fx,s[ing  system  of  laws  regarding  nonfuel  mineral  resources  on  the 
<P|.^J  dS  ^hVe  tS,°  d®vel°Ped  as  a  result  °f  variation  in  specific  legal  provisions  from  one 
f‘at e.f°  another:  basic  mining  legislation  of  1872  left  considerable  latitude  to  the 

individual  states  in  the  establishment  of  detailed  provisions  for  the  basic  mineral  acquisition 
procedure.  In  effect  then,  in  the  1  I  Western  States  there  are  I  i  different  mtning location 

iccordPw!th  t  !°  fhe  p  I bllC  landS'  Mlnerals’  however,  do  not  change  their  characteristics  in 
hi  2  boundaries,  nor  do  the  technical  and  economic  conditions  of  minerals 
t  lization  pay  particular  attention  to  politically  drawn  lines  on  the  map  of  the  United 
States,  excepi  lor  taxes.  The  result  has  been  a  distortion  in  what  could  otherwise  be  an 
optimum  development  of  the  mineral  resources  on  the  public  lands  “‘"^wise  “ 

With  respect  to  geographic  differences,  on  those  federal  lands  that  are  open  to  location 

n.  nrH  bdH  C  M'mn8  LaW  °  .  S72’  the  Provis'°ns  for  locating  claims,  doing  location  work, 
ct  ding  and  maintaining  valid  claims  (i.e.,  doing  assessment  work)  vary  from  state  to  state 

and  are  anything  but  uniform.  For  example,  Arizona  law  requires  monuments  at  four 

daimTe'w  °f  ‘he  e"d  lineS  °f  lode  claims’  resu“inS  in  six  monuments  per 

claim  New  Mexico,  however,  requires  additional  monuments  at  the  centers  of  the  side  lines 

renuire°edH,e  rr  ’  T  ‘"VU  e«h‘  monuments  for  a  rectangular  claim.  The  latter  state 

other  stalls  Hn'n8,0naMaAfldaVlt  °f  location  work  and  a  P|at  °f  'he  claims,  whereas  most 
min  h  In  d  ?*'  B  1  Anzona  and  New  Mexico  Permit  location  work  by  drilling  rather 
drilled  o'he  simple  excavation  ol  so-called  discovery  pits,  but  in  New  Mexico  a  hole  must  be 

exnlordio  ea,Lh  i  arn\,A  numbcr  of  other  states  do  not  recognize  diamond  drilling  as  a  valid 
,!  ,  ?  °° L  Furthermore,  the  federal  statutes  have  left  considerable  latitude  to  the 

and^assessmenT  wo^T""’8  <r  requiremen,s  for  the  Place  a"d  nature  of  both  location 
widely  k‘  Tie  result,ng  sPec,hcations  adopted  by  the  different  states  vary 

The  geographic  variations  that  have  created  weaknesses  in  the  existing  mineral  land 
system  have  not  been  restricted  solely  to  variations  between  states.  There  has  also  developed 
a  distinction  between  public  land  that  was  original  public  domain  and  public  land  that  has 
since  been  acquired  or  reacquired.  Different  provisions  of  different  laws  treat  these  lands 
differently,  although  they  might  be  geologically,  economically,  and  in  many  cases  even 
rouglily  geograph.^liy  similar.  This  has  caused  problems  in  the  utilization  of  mineral 
resources  and  has  resulted  in  inherent  weaknesses  in  the  legal  structure,  particularly  where 

miningdistrict01110111  ^  aCqulretl  public  lands  exist  side  by  side  or  intermingled  in  a  given 

There  is  a  third  category  of  geographic  distinction  which  has  also  caused  considerable 
problems  in  the  optimum  development  of  the  mineral  resources  of  the  West  This  arises 
trom  the  various  legal  provisions  which  distinguish  public  land  falling  within  the  National 

Wesm  n  Un!,.0ri  8t,;Ub,iCt,'a'UlS  °U,SidC  0f  lhe  Natl°nal  F°rests'  ma"V  Parts  o.  the 
estern  United  States,  those  areas  which  fall  within  National  Forests  are  in  the 
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ar-  -»sss 

WMn_  i«  „„  d„„  „  '«-«»to»Mb,,„1 

say*  r  *  as  s  was  ■  r;  - 

nominal.  The  $5  nn  n*r  deve,op  the  public  lands  for  *  ,  1  1872>  the  fees 

particularly  when  comn  ac[e  patenting  fee  can  hardly  be  consid  pdrposes  are  now  only 

values  involved mtheZlf-  °  tte  mt  cost  of  a*n£L  erinfthe  ”2?  *an 
required  for  the  use  Si  USe  Sf  most  of  the  arZTof  the  ^  ,ands  and  the 

considerably  higher  and  i  th°SG  minerals  falling  under  the  Itffn  ^  dornain-  The  fees 
differential  betwe  10  many  cases  are  determined  nn  finera,s  Leasmg  Act  are 

considerable  and  "ombil0  SyS‘ems'  as  far  as  the“a™ d U°mpetitive  basis-  The 
misallocation  of  n’rodnctiin  W‘th  0ther  favors,  has  had  T  l  a  "  IS  con“rned,  is 

There  are : ~ent, ca^f  3  -suit  in  ,he 

Service  lands  has  not  n  u  1  matfrials  taken  from  certain  nnw  i  °,/be  m^tcrial  sales.  In 

been  zero.  Many  commodities^  minfmum  in  relation  to  the  patentinvSfPartKUiar,y  Forest 
by  the  United  States  Forest  S,‘mply  been  «iven  away  under  f™  feCS’  bUt  has  in  fact 

free  use  permits  usine  road  IVlCe‘ fn  fact’  where  such  minerals  h  t  USe  permits  granted 
received  by  the  f J 8  ,  ds  constructed  and  maintained  hl  l  u  been  extracted  under 

result  of  these  var^nl TtheZ^  *7  ^  re^rces  has  in  effect'  h T™  ,  the  revenue 
been  broad  inconsistencies^, am0,UntS  of  money  received  by  the  fin  bC?n  negative-  The 
severe  tendency  towards  the  ^  •Va,I,Ue  °f  mineral  resources  in  olacl tlraI.sover,m'ent  has 

“  ofLnd  ^^SS?  with 

responsibly  for  sucTIh™"'  °f  the  Department^ If  T'?'?™"*-  In  general  the 

areas,  the  United  StlL f“ V ^  Under  certain  legislation  haS  had  Primary 

authority.  The  Forest  °res  Servlce  has  in  effect  been  vi„„  ’  ho.wever>  and  for  certain 
philosophies,  policies  and^  ^Under  the  Department  of  Agricultf™6  responsibpity  and 
inconsistencies  in  the  anni-  °nduct  be<ween  these  two  depart™ and  a  distinction  in 
resources.  This  “as  in  ‘°n  of  (he  Public  land"1ws  wllh  35  reSUlted  in  severe 

depending  upon  the  par ricu!  V’  reSU'‘ed  in  a  different  system  oS-  *?  n°nfuel  mineral 
.same  is  true  regard^ T With  Pr™e  responribihlv Z  ?"d  mineral  Ia*s, 
lands  between  the  United  State TS  °f  resP0™bilities  with  regard1^^  m  3dmi,niStration-  The 
both  in  the  Department  o'r  u,  ,Geolo»cal  Survey  and  the  (fnitP,  nf  'nerals  on  'he  public 
certain  functions  on  tu  °f,,t.be  Jnterior.  Furthermore  th»  ^lted  States  Bureau  of  Mines 

United  States  Bureau  of  P1n!jCJ3ndS  between  ‘he  United  StateToe  ,of  responsibilities  for 
have  had  an  adverse  imn  Mana®ement  has  resulted  in  arirr?-  Gefi°SIcal  Survey  and  the 

«<  wr,n  s,Z7st  “p” 

Under  the  numerous  pieces  of  resources  in 

have  not  necessarily  been  «  ,i°^atlon  ,aws  as  well  as  under  the  le  •  ”  !he  obliSations  of  the 

- -  - 
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specific  ProvisionT'arfTndude^regardin^th^T6  T”6?1  leafs’  for  example,  extremely 
operations  have  been  competed  UndeL  ,rea  ment  of  disturbed  land  after  mining 
such  provisions.  In  fac^Zret  n^l  (he  mineral  location  laws,  however,  there  are  no 

lease,  and  ownership  is  transferred^” the’  orVat"3^  “V*  pr°vlslons  because  there  is  no 
Likewise  there  have  been  variations  some  broad  d  develop,er . of  the  mineral  resources, 
the  federal  government  regarding  the  DerformaZZ  S°me  relatrlvely  minor,  in  the  rights  of 

of  mineral  resources  on  the  public  lands  There  !  Ca"  ?Xp?ct  from  the  developer  and  user 
minerals  users.  P  "dS'  There  have  als0  been  variations  in  the  rights  of 

2.  Inconsistencies  Between  Existing  Law  and  Technical  and  Economic  Reality 

Probably  the  greatest  of  the  weakness  in  th* 
concerning  the  utiJization  or  non-utilization  of  n  existing  collection  of  legislation 

lands  of  the  United  States  is  7e  unfortunate  fact  th  tTh??  "T™,™  the  publ- 
decisions  regarding  those  laws  Hap  ->  •  •  *  tbat  tbe  aws  tbemselves,  the  court 

enforcement  of  those  laws  hav i  in  many  insTances^lost  '^'^1  deVheloped  for  the 
economic  reality.  One  of  the  greatest  fallow  • f  contact  with  technical  and 

concept  of  a  valuable  mineral  deposit  Under  * t?  eX?tlXlg  law,ls  the  legislative  use  of  the 
apparently  treated  the  same  as  a  A  P  r'  f  V  !*,ie  3W  3  valua^e  mineral  deposit  is 
many  respects  they  are  „ot  evenlSr^hlttv  d-T™!  ^  'W°  are  "ot  'd-t,cal  In 
Hakes  ot  gold  were  immediately  recognizable  as  vain  i|CS’  howe''er’  rrom  the  days  when 
contained  colors  of  gold,  either  in  sand  or  gravel  or  fn  ha  d®  "'T*  '  ai’d  3  deposlt  which 
m  areas  that  were  already  operating  i  e  Zn  the  / ,  qllartz  veins’  was  generally 

developed  their  own  local  legislation  %urh  ^  th>  estab,Jshed  mining  districts  which  had 
valuable  mineral  deposits  even  though  strictlv^nLV^^  thUS  recognizab,e  immediately  as 
of  a  valuable  mineral.  It  should  be  pointed  out  .P  3king’  ™any  0t  them  were  °uly  deposits 
deposits  of  similar  minerals (inclu ding T  in  the  1850’s  a"d  1860’s 
inaccessible  to  adequate  transportation  were  not  v-T  partlcu,arly  oi  base  metals)  in  areas 
they  could  not  be  worked  economically  As  denosits  ^  -C  mi.neral  deP°sits  at  all,  because 
developed  in  the  Western  United  States’  t,S  d,ep  f  °f  ^inerals  other  than  gold  came  to  be 
and  the  deposit  of  a  Suable^/  b‘eCame  mineral  deposit 

legislation  in  existence  today,  however  in  effect  k  fii  g  er  and  more  S1gmficant.  The 
of  1849.  Even  the  many  court  and 7dm  ^  °nIy  for  the  conditions 

passage  of  the  initial  legislation  reflect  a  meStaHtl  rn  ^  ^  haVe  been  made  since  the 
which  the  valuable  mineral  is  visible  andthelimT'Tt  P™arily  with  gold  deposits  in 
geologically.  But  with  the  advent  of  new  eolH  m'  f  eu  deP°siti°n  are  well  defined 
contained  gold  is  invisible  to  the  naked  eve  271  ^  °  type  in  Nevada'  where  the 

chemical  assay,  even  this  remote  contact  of  the  law  eterrrdned  only  on  the  basis  of 

removed.  COntdct  ot  the  law  existing  physical  reality  has  been 

be t ween^nView/  ^ land  a nd ^ornntneraPfand.  legislation 

nonmineral  land.  All  land  within  the  United  States  i  §1Ca  ^  ^  tbere  *S  no  sucb  thing  as 
these  minerals  are  currently  useable  or  susceot^  minerals.  Whether  or  not 

use  is  another  matter,  but  it  does  not  follow  th  t  i.  c^111™61*013!  extraction,  processing,  and 

not  known  to  exist  is  nonmineral  No  land  is  nornm^*1  jW  i?rC  vaIuable  mineral  deposits  are 
of  minerals.  ‘  nonmineral.  By  its  very  nature,  it  is  composed 

.ooir:Zof,,;iu^irenDt“,aZ,e'  and  Certainly  ,he  most  obvious  example  of  the 
1050V  Uranium  pZTo  Z  rveloonTeZZ"1  Z"  h  ‘he  ''rst  ura™"’  boom  of  the 
particularly  valuable  mineral  Although  it  did  h"^  ^  eT8y’  WaS  not  considered  to  be  a 
the  element  to  occur  m  an  ext  „  lh  o  haVefsome  llmited  “*«,  it  was  necessary  for 
result,  before  World  War  II  fargeTreas  oOlfeTn.  T  m  be  of  any  practica'  value.  As  a 
New  Mexico,  and  Arizona  were  considered  nonZnerZ  P 1  ®aU  regl°n  of  Utah-  Colorado, 
covered  a,  the  time  by  both  minerals  and  roZ“ 
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value  of  low-grade,  uranium-bearing  rocks  turned  these  so-called  nonmineral  lands  into 
mineral  lands,  virtually  overnight  Of  course,  the  rocks  themselves  had  not  changed  in 
character  but  only  in  legal  definition,  a  definition  which  bore  no  relationship  to  physical 
reality. 

A  second  and  more  recent  example  can  be  found  in  the  copper  mining  region  of 
Southern  Arizona,  where  a  large  area  south  of  Tucson,  covered  by  valley  fill  composed 
largely  of  unconsolidated  and  some  consolidated  sediments,  was  for  many  years  considered 
nonmineral,  primarily  because  the  only  rocks  and  minerals  exposed  on  the  surface  were 
relatively  common  rock-forming  minerals  such  as  quartz,  feldspar,  and  biotite.  As  a  result, 
this  land  was  classified  nonmineral.  Today  it  is  the  site  of  three  major  copper  mines,  two  of 
which  were  developed  without  any  surface  indication  of  the  presence  of  copper  at  all,  and 
two  larger  copper  mines  are  scheduled  to  begin  production  shortly.  It  is  obvious,  then,’ that 
the  previous  nonmineral  classification  of  the  land  was  erroneous.  The  error  was  made  not 
because  the  land  was  known  to  contain  low-grade  copper  minerals  that  were  simply  not 
economically  removable  or  producible  alt  the  time  of  classification,  but  because  it  was 
thought  that  there  were  no  metallic  minerals  there  at  all.  The  classification  considered  only 
the  surface  and  not  the  subsurface  conditions.  Because  the  existing  laws  make  such 
distinctions  between  mineral  and  so-called  “nonmineral”  land,  serious  problems  have  been 
created  in  the  optimum  utilization  of  the  nonfuel  mineral  resources  of  the  public  lands. 

Closely  related  to  the  fallacious  concept  of  nonmineral  land  is  the  concept  of  common 
varieties  that  has  come  into  widespread  use  since  the  minerals  disposal  legislation  of  the 
mid-1 950’s.  This  concept  is  also  erroneous  because,  in  effect,  there  is  no  such  thing  as  a 
truly  common  variety  of  a  rock  or  mineral.  Every  mineral  deposit  is  distinct  from  others 
either  geologically,  economically,  or  in  engineering  terms.  Even  though  two  deposits,  say  of 
calcium  carbonate  rock,  may  be  identical  in  chemical  composition,  they  may  not  be  located 
m  the  same  place.  Therefore,  their  economic  characteristics  could  be  distinctly  different.  On 
the  other  hand,  there  may  be  two  deposits  of  sand  and  gravel,  for  example,  both  located 
within  a  given  radius  of  a  using  site  and  therefore  economically  (as  far  as  transportation 
costs  are  concerned)  identical.  But  they  might  b e  geologically  different.  The  amount  of  clay 
or  decomposed  granite  in  one  of  the  sand  and  travel  deposits  may  be  higher  than  in  the 
other,  thereby  inhibiting  its  use  in  specific  construction  purposes.  The  fallacious  concept 
t  lat  a  rocks  are  the  same  that  has  resulted  in  the  term  common  variety  has  caused 
considerable  difficulty  in  the  optimum  use  of  industrial  mineral  resources,  and  it  is  one  of 
the  mjyor  weaknesses  of  the  existing  legal  system. 

Perhaps  not  quite  as  serious  as  the  erroneous  classifications  of  land  as  nonmineral  and  of 
rocks  as  common  varieties  is  the  tendency  to  classify  minerals  as  either  metallic  or 
nonmetallic.  Nevertheless,  this  distinction  has  also  caused  problems  in  optimum  natural 
resource  utilization  (including  both  land  and  minerals)  and  in  the  optimum  allocation  of 
available  capital  As  has  been  pointed  out  in  Chapter  2,  a  number  of  mineral  commodities 
are  bo  h  metallic  and  nonmetallic  in  their  uses.  As  the  term  nonmetallic  minerals  is 
currently  used,  it  is  synonymous  with  industrial  minerals  and  includes  those  mineral 
commodihes  used  primarily  for  their  physical  or  chemical  characteristics  as  compounds 
rather  than  as  sources  of  a  metal  or  other  element.  Bauxite,  although  mined  only  in  limited 
quantities  domestically  at  the  present  time,  is  both  a  refractory  and  an  abrasive  and 
theretore  an  industrial  or  nonmetallic  mineral.  It  is  also  the  principal  source  of  aluminum 
and  thus  can  also  be  considered  as  a  metallic  mineral.  Sodium  chloride,  i.e.,  rock  salt,  is  both 
an  industrial  mineral  (thus,  a  nonmetallic )  and  a  source  of  metallic  sodium.  Therefore  rock 
salt  could  be  considered  a  metallic  mineral,  although  generally  it  is  not  so  considered  in 
current  practice.  The  distinction,  then,  between  metallic  and  nonmetallic  minerals  are  not 
consistent  with  either  geologic  or  economic  reality,  and  the  arbitrary  distinction  has  caused 
problems  in  the  proper  allocation  of  capital  and  labor  in  the  development  of  mineral 
resources  The  most  notorious  example  of  the  problems  so  caused  involves  the  oil  shale 
regions  of  Colorado  and  Utah,  where  minerals  normally  thought  of  as  nonmetallics  are  being 
treated  as  metalhcs  and  vice  versa.  The  most  severe  example,  of  course,  is  presented  by 
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uranium  minerals  whiVh 

"“sts ^  *&**  but  which  haw  -- a 

Paj!acious  concept 

^bstantiai'^ea'knesses 

y  create  a  severe  weakness  in  the  legal  system  gmeenng'  and  economic 
3.  Inconsistencies  Between  th„  i 

There  are  also  a  “*  ***"**  °f  ExPlo^on 

iSSS  &££**  fa  the  «"*  *  -r«e. 

Physical  and  economic  ^nyP|lases  ot  the  search  for  mineral  re  curren‘  public  land  law 
present  conditions  and  f|’r0Jems’  and  is  likely  to  create  more  “UrC?s  bas  created  both 
true  of  those  provisions  r  n*  O'  n°nfuel  minerals  exploration  Th'^u  “  the  ,ight  of 
claims  coming  under  the^  ’  '^1'118  d,scovery  and  assessment  work  ^  laS  been  Particuiarly 
statutes  related  ,o  Vh!tJU,nhSdlCtion  °f  ‘he  Mining TOK",U™“ta  mineral 
requirement  for  1nr*t:  At  t,he  present  time,  federal  mini  ,  and  the  vanoLJs  state 

"!*»•'*  T, mm  »  ‘nt  71,  «*  “*  r™ 

Place  either  upon  or  ,mHo  nsists  of  findmg  a  vein  or  a  lode  mntJJ-  *  ke  a  mineral 
discovery  and  not  simplv  surface-  According  to  the  law8  > VaJuabJe  mineral  in 

According  to  law  Sv  .  lnd,cation  of  the  presence  of  u,  must  be  an  actual 
sufficient  size  or  grade  to^p  ^  *S  !J0t  required  that  the  quantity3 of  C  mjI?eraJs  at  depth, 
to  justify  a  person  of  ordl,  "T?  3t  3  profit’  but  it  is  required  thl^^f 31  CXposed  be  of 
on  the  deposit  with  a  re  ry  prudence  in  making  an  expenditure  r  ev]^ence  be  Presented 
decisions  have  treated  thTt^t  pr°spedt  of  success  in  develop  ^  lab°r  and  money 
tb<  currently  used  ve/smn  ?f“  kcT  ^orms  ,t  TnoHI alVouf6 1™"  C°Ur‘ 

appears  that  the  most  recent  i/  r  T  IS  0r  ls  not  at  variance  witl/eoo  C  ear  whether 
so-called  concent  nf,>  i  ‘ ,Judlclal  decision  (i  e  that  of  ,h  r™,  nom,c  reali<y.  It 
The  fact  that  such. A ‘urketab,lity  On  reality  the  concent  f  r®  ?0,,eman  Case)  and  the 
mineral  deposit  utihzathTh'  requirements  am  even  necesL^tth'^  ^  altered  this- 
reality.  [n  many n  an ces 'f°Weve!.’  makes  them  mconlteTw  th  eXp,ora,io"  a<a«e  of 
from  the  earth  and  seu  h  ProfrtabiJity  of  any  attempt  to  econom,e  a"d  technical 

~bab,y  j  ::r : be  ^  ~ 

X^hTd-ro^^e'd'"^  When", h°e  Sal  mS,' "  ‘l’6  P™is'°"  d'a‘  a  valid 

maV  be  made  on  a  pitce  ^r?  before  the  actual  discovery  oTsufrC-lmCaI  and  econ°mic 
prediscovery  time  however  ?,  3nd  with  a  high  mineral  denn  “UlC,ent  mineral  in-place 
searching  for  minerals  and  ’  ha  IS  abso,ute,y  no  legal  protection During  this 
prediscovery  protection  i*  A  ound  strong  indications  of  the*  F  * le  person  who  is 
regardless  of  whether  the  -nC  °  tbe  niaJ°r  weaknesses  in  the  'Presence.  This  lack  of 

3 fau  under  ,he  bshg:«sci 

£de  or  as  i(  is  operated  in 

ft  STS*  thc'onited 

mining  claim  for  an  effective  m  U,raniUm  deposits  have  acquired  Tn  T  SinCe  Wor,d 
“ for  - 
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tha  t  can  be* expired ' to"  ^  United  States  and  ‘he  size  of 

^TunTrlt:  ’°de  Chm  *<  '  500' ZtX  too  ZT’  tkC 
define  an  ^ea  of  ^f "f^85  su™yi"8  to  mark  each ^ef^!pProxma‘e'y  20  acres)  i 
addition,  oTher  requtolmento  1^,,°"  ,Whkh  to  ^  a  claj™  "ceded  to 

work  that  would  otherwisfL  ^  ,3W  estabIi^ed  on  a  per  clab  L  ^  ProPerty.  In 
While  the  20  acre  Zv  ^  necessai^  simply^  toSitiSTJ ? f  have  mad*  other 
mineral  production  ODeratinmUnl  S1Ze  °f  a  mining  claim  is  absurJ  3tUt°ry  re^Uirements. 
needs.  Today,  r  1S  eVen  more  With  «»Pect  to 

equipment  as  well  as  bv  t  u°n  1S  Carried  °n  over  reJativelvZ  f  mineral  ^oration 

~  sksls 

m*nurnder"hemPinera^s*aieaS  UnitedStates!*3*  inconveniences  in  the'search^r^nmifuei 

*°m  the  acreage 

:rF’ 

many  deposits  are  located  near  or  o  fie!d  °f  'daho>  ^.  Montana  andT^™8'  This  is 

acreage  limitations  are  established  ,state  b°tders.  It  is  also  true  that  thd  Wyomin8.  where 
organizations  or  individual.  .  akes  thei"  effectively  annhe,.h  Way  m  which  the 
too  obviously  dishonest  Th  SUCh  individuals  or  organka fiL  V°  comPlete‘y  honest 
statutory  limitations  on  acreages^eto’  h'  present>  numerous  means^or  of  bein8 

acreage  limitations  on  lease  him  h< eld  by  a"y  °"e  individual  Forth  f  Clrcumventing  the 
to  control  up  to  the  mi?-  h°lders  and  Prospecting  permhs  .h  m,0re>  because  of  the 

a  '"aximumPamou„t  c?nTardarea  a"°Wed-  Tbe  -Cte  te"de"cy  f0  a‘‘4‘ 

amount.  (See  tables  in  Phi  ,  d  ,m  any  one  lease  or nro™?* ’ therefore-  becomes  not 
areas  not  really  necessary  fn  ers2  and  ®  )  Phis  leads  to  the  inch?*  Pe™l.‘>  hut  a  defined 
and  therefore  in  the  im  r  mi"era(s  utilization.  It  also  restri  ,Si°n  W1‘hin  a  given  lease  of 

deposit  that  may  extend  beyond0thPl|aenBn!ng  P°SSible  for  the  utijiLtion' ?f°Perations  1" 
he  required  payments  for  ,u  •  I"aximum  area.  a  gJven  mineral 

formulated  'since Te^atTfsoo’  have’  ip  ">any  cases, 

:  {g*  C‘Z  ll  Probably  to"  It  &*■  £ 

cost  of  raw  land  for  other  purposes3  n  S  Wage  for  a  ski,led  mineTantfwa  establlshment,  it 
100  or  so  years,  but  the  ri  f  l  The  Patenting  fee  has  ~m  •  .  as  greater  than  the 

‘he  $5  patenting  fee  has  decl  ?her  items  bas  risfn  As  a  resuTt  Thd  c?nstan‘  over  the  last 
'aw  in  order  to  gain  mlah  y  che^r  if  'ed  ■«W«d^^d"la‘ive  Seance  of 
fi‘le  mineral  seekers  and  n„  /  b  p  federal  land  for  nonminer  ?pt  d  abuses  of  the  mining 

the  "decreasing1  significance' of>thC*'fa°^P^at^°n^a">drdeve^opmea^  baa^^he^fit'allowing 

rs  » saasi 

rsnilicam  ,  ,1,  U.l  "«"■>'  l,« 

considerably  above  ’  pnce  of  m°st  raw  undevem  ™  nmial  filing  fees  even  less 

the  Southwest  and  along  therpilnfmany  Pub'ic  land  areas  near  urti?"86  the  Wes‘  has  gone 
acreage  is  an  open  inWtotion  io  h  C°asf'  ,hia  fee  in  relation T  Centers’  Particularly  i„ 

,or  P'acer  claims  is,  of™  In  "  °f  ,he  mini"«  law"  The  S?  n  CUrr6nt  P"ce^  for  raw 

course,  an  even  stronger  invitation  $Z5°  per  acre  patenting  fee 
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that  has  ieveioped  * 

v^n^no"1^;^11^  bh°"beenhthaeMnn;heeud 

-'fur,  or  soc^um  ^nerar^Veai'y  "3  -edium^d  p‘foduc‘ ^  of ‘nf $  T9  there  are 

speculative  land  nr  a  •  •*•  ’  ^  keen  <3  c//recf  result  nf  +L  i  ■  i  °*  PT°sPhates,  potash 

competitive  bonus^bid  l°re  ^  technical  requirements  requirements  of 

establishment  ofoligo^olv  has  made9  a  define InTw^0”'  The 

°f  cash  bonuses  tends  tr/  theSe  mineraJ  Producing  industries  F  J,ribut,on  towards  the 
leads  to  the  was teofllllT^  rapid  deveIopmfnt  and\tThe?°re’  the  e™tence 

to  the  investor  from  nr  i  f  res°urces.  Because  a  high  cash  hn  ^  grading,  a  practice  that 
ground  as  Tst  as do, 2,,“*  S3,eS’  there  is  a  strong  tendenev  must  be  refurned  rapidly 
efficient  deveJoDmenf  r  C  W  sucb  situations.  This  has  -in  i  gL  as  much  value  out  of  the 
practice.  eVe'°PmCnt  °f  a  -inerai  deposit  T^s  .etd^fjlencr^f^  UP°n  ‘he  —ah 
f  0ne  Particular  weakness  of  the  P°°r  C°nServatio" 

P^-tia,S^o;brbaXSonn,S  ‘7  b°"“  bid  must 

even  under  prefe  em"  r  "uT'T  effeet.  *  buying  a  pt  in  1  °oh  TP‘ete  inf°™ation.  The 

the  payments  that  will  ?)e  remTT'61®  the  seeurer  of  a  prospecting  ^(ualion  exists 
which  the  prosnectinu  recPJired  under  the  later  prefemnr  tj,lg  pemi,t  does  not  know 

themselves  ha?as  in  unn Tf  S  secured-  ™e  minima/ cZ Vr" T  at  the  «"*  at 

speculative  rather  than  /  “  T  T  m'ning  claims,  resulted  in  the  m  •  6  prospectlng  permits 
One  of  the  moTseriou/'*  eXp,oratio"  purposes  “*  manlpu|a"°n  of  permits  f  or 

requirements *in**tfie  Z  ^  -"era,  law  and 

laws,  the  first  requirement' for  ,PeC1,led  amount  of  discovery  wo’rTu  fScovery  and  the 
consists  of  finding  a  ,oH"  P>r  ,ocatlng  a  lode  claim  is  to  make  U  7  present  mining 
underneath  the  surface  It  °m  Vein  contaming  valuable  minerals  itTnT™  d,.s?overy-  This 
indications  of  the  presence  of  m  ,  bf  a"  3Ctual  discovery  of  such  C',ther  Upon  or 

ordinary  prudence  in  mat-  meral  at  depth,  and  must  be  snff;  •  ,  inerais,  not  mere 

a  reasonable  possibility  of”)8  a?  expenditure  of  both  labor  and  mn"  tOJUSti,y  a  Person  of 
necessary  for  the  dk  .,  deVe‘°pin«  '<  into  a  valuable  mine  a n,  y  Up°n  the  c'a'm  with 
commercial  utilization  niT  °  a  va'uable  mineral  to  be  in  sufr’01^  lnitla"y  it  was  not 
">e  current  statu  ‘7^1^ ^Th^f le’  more  ^cent  £li^  make 

utilization  a  mineral  deposi7a„  h®  f  °Ught  ,hat  during  the  exploral  'T'®  ti,at  such  is 
Patently  ridiculous  Miner.l  d  ^  f°Und  that  is  obviously  useahlp  n  ”  PhaSC  of  mineraIs 
event.  It  is  a  process  T  epos“  discovery  is  no  to  I  n  ,  ”  a  c°nimercial  scale  is 
legal  concept  of  disc  ’  Ser!fs  ?/  events,  that  often  must” take  "r  a®‘  “  ever  was>  a  single 
Present  minerals  explore 7t\n  '^w! thenis  inconsistent  with  the  re  °VC/  many  years-  The 
fype  of  anomaly.  Whether  or  lat  present‘day  mineral  seekers  do  T  °f  b°th  geo,ogy  and 
on,y  be  determined  bv  adem  T  . 1JS  anornafy  later  proves  to  he  lscover  is  usually  s°me 
whether  or  not  a  given  m  1  t,me  and  additional  e^min^in  TkabJe  °rebody  can 
completely  worked  and  .  ,ntraJ  deposit  is  an  orebody  is  reallv  n  T  dDd  evaluation-  In  fact 
„  "ecause  nZ^i^^^"!  and  loss  statement  fo  the  opemfc"  ff  ter  "  has  been 
the  existing  minerals  h!  !  d^  ovcry  ls  necessary  in  order  to  calculated, 

with  current  reality '  The  ‘tat  fS*em'  i(s  reciuireinent  makis  theTp^  ,enure  r'Slits  under 
geophysical,  or  geoclmmi  “  a°,tUal,y  ass"^  no  rights  “o  he  dk  ®  SyS‘em  ineonsisten, 

certain  extent,  eliminated  this  we°,kd  y'  Although  "'e  doctrine  oi  ®,°Verer  01  a  8eol°gical, 

""■ting  claim  on  the  public  lands"  Tl  by  the  vari°us  state  locatio"  Wen, 

° stovery work 
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for  a  competent  deposit  examination  and  evaluation  before  it  rm.iH  u  ,  , 

discovered  anomaly  was  in  fact  a  discovered  mine™!  h-  f  _ could  be  known  whether  a 

Under  current  examination  and  evaluation  tie  *  °f  commercial  characteristics. 

than  one  year  is  inconsistent  with  geologic  and  economT/reXy  Pen°d  f<*  Vahdation  of  less 

on  claLP  valMaLn  wor^r  ^  regardin*  Ume  ^ 

still  require  surface  excavations  that  are °.  work>  b“‘  ‘he  majority 

mine  development  work  These  cHscove^,  ^  V  “nrelated  *°  anV  actual  exploration  or 

the  requirements  that  discovery  work  be  dore  on"eachS  H^1  ^  ^  SmaU  S‘Ze  °f  daim  and 
expense  and  effort  by  both  minerals  nrndiw-Jl  J  h  aI,m’  have  resulted  in  excessive 

scaling  of  the  land  in  potential  and  actual  mineralized  ”  35  Wdl  “  excessive 

the  Southwest  from  $100  to  $200  per  claim  v,ri!t  l :over  large  low-grade  targets  range  in 
vahdation  depend  primarily  on  the  accessibility  IT  k”  ‘he  costs  of  claim  location  and 
not  include  the  cost  of  formaLui^evinTn,™^  and  ,roughness  °f‘he  terrain.  These  costs  do 
may  add  from  $25  to  $100  to  the  cofr  of  |f°r  m'nuerai  Paten ting.  Formal  surveying 

doing  location  work  is  usuaSy ^considerably  hiThert^T  P  ^  ^  °f  Stakil*  a"d 
claim  groups.  y  lgiler  *or  smaP  cIaun  groups  than  it  is  for  large 

bru^o^tKSmt^;  m°derately  rou*h  ‘erra‘n,  but  with  moderately  light 
a  250  claim  group  took  a four°man  ”°wTo  da?"'  T  °f  «“  °f  the  “ai™tr 

subsequent  monumenting  of  claim  corners  and  endUn^  aPProxlmateIy  S3, 500.  The 

days  and  cost  approximately  $2,500  The  validation  nr  H  h  “  two'n;an  crew  required  30 
this  case  by  core  drilling  using  two  diamond  h  11  ?  discovery  work,  which  was  done  in 

took  65  days  and  cost  $30,000.  This  was  spent  for^rill^  Vmg  2y  reIat!veIy  shallow  holes, 
and  roads.  Thus,  the  total  cost  of  locating  and  vfdtdat-mgrUPP ,les’ dnl1.  site  preparation, 
work  required  by  statute)  these  250  claims  was  $36  nnn18  x performin8  the  discovery 
per  claim  was  $144.  The  discovery  work  did  To  t  $vleld Unf  ?.qUiredJ05  days-  The  cost 

the  existence  of  a  workable  orebody  but  was  reallv  sufflcient  to  determine 

requirements  within  the  legal  time  period  Th..c L Dnly  su[flclent  to  meet  statutory 
vociferously  by  many  (private  individuals  as  w^l  a!  ah°Ugh  the  argument  is  advanced 
claimants  get  large  tracts  of  land  free  or  for  nominal  gov^nment  officials)  that  mineral 

person  who  acquires  the  land  under  theTinemls  thls  f  not  necessarily  true  if  the 

producer.  In  addition  to  the  cost  of  staking  and  rpm  h*00  Sy.Stem  ls  a  bona  fide  minerals 
must  be  expended  for  discovery *  ****  $I°°  per ' cla™ 
has  resulted  in  additional  costs  per  mineral  denn  ^  P  T  dlS?0Very  requirement 
1800  s  when  such  legislation  was  initially  adopted  FoTpv^  \°  ^  C°StS  necessary  in  the 
occupying  two  claims,  at  a  $100  per  clahn  the  tot, iT  ple’  for  a  mine  in  the  1800’s 
nnd-20th  century,  however  with^  * ,totaI  discovery  work  amounted  to  $200.  At 

the  location  work  would  be  $10  000  A  nd^  should h*  COVeriljf  100  claims’  at  $100  each 

^^dyle,dT  7tUaIlyno  useable  ir^”bered  ^  **  “  3  rdatively 

paid  to  the  federal  governmeTofS  surveys  'n°re  ,‘han  ,he  "°™"al  sums 

potential  of  the  ground  must  be  explored  and  proven  and  P3ld  f°r’  the  mineral 

the  usually  expensive  services  of  a  lawyer.  As  a  result  n  d  ^  necessary  legal  worh  requires 

parSly^htp3"8'  ^  COSt  °f  a  Patented  cla^  to  the 

u^sss^ssfssss  rsfsns4.**."-  *■  • **. » 

" 1  d'-m’  *»*  *•""  not •„ SnSSTmSr! Sfcto 
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prerenTpatenl  requLments8  ^  ^  PUlpOSeS  wouId  re<’ulre  at  least  severa]  years  under 

nroSDectfnren^°ifinC°niiStCrieS  the  envir°nmental  control  provisions  contained  in  most 

Sy  (exceptTo '  thTcL  TT,  k-“tog  system'  Existl"g  exploration  methods  in 
discovery  pits!  reauire  relafi^  °i-1!?e  and  made  necessary  by  statutory  requirements  for 
environment  ThTilf  relatlvely  httle  In  the  way  of  disturbance  to  the  physical  surface 

drills  is  necessarv  in  orrlTT  except!on  to  thls  ls  the  need  for  roads  where  the  placement  of 
deposit  Part  o7the  need  'f  prope^ly  e)  amme  a  given  target  area  and  to  evaluate  a  mineral 
dTTT/jTTT  by  existi"«  statutory  requirements  for 

acquisition  of  knowledge  about P.  °!e  th®  physlcal  movement  of  materials' rather  than  the 

Nmrttet,r,«ch ^  ZiTS,1""""  'f?,1"1'  “>  of  «*  »,[*, 

*■  ssir  ss"  -- *■  - =“ -r  - 
ss  »  sE?sa  tvseatssssss 

conduct  of  most  minerals  exploration  u  b  u  der  existing  technical  conditions,  the 
the  surface  environment  even o  thoa  "  ^  W‘th°Ut  Serious  or  P^anent  damage  to 

under  prospecting  permit  provisions  W*  'a1-  strlctest  aesthetic  criteria.  Nevertheless, 
upon  the  minerals  Meeker  and  the  ThT  and .  unreahstic  restrictions  are  often  placed 

restrictions  tend  to be even  more' TcThTTT  °"  T*1  Se™ice  Iands'  such 
restrictions  are  not  always  consistent  with  o  1  e where  in  the  public  domain.  These 

With  an  agency  attitude  that  sees  mineral  resources' as  theTeTsi  useful  Tali'  ^  0nly 

(some  agencies  not  even  irlcnnwUomo  fu  +  ,  ne  Jeast  usetul  of  all  natural  resources 

attitude  that  minerals  utiiization  is  the  wont  pSe  u7e  onh”  puWiclandsCOUPled  W‘,h  **“ 

rcfounmVsuwc'areTompletely'unrealis'hc'^A011'5  V*?  ^  ^  »i,h  respect  to 

the  Organ  Pipe  Cactus  National  Mo  ’  ,  -1  exce  en  example  of  this  has  been  provided  in 
has  been  pe^itted  and  conduced  foTv  “  T'T  ,Ariz°na  where  minerals  exploration 
certain  instance the supTso™  st,  f  of  ’y  botb ‘arge  and  smal1  minerals  seekers.  In 
minerals  exploration  was  bT^one  until  ^h  T  Monument  not  even  aware  that 
because  there  hail  been  no  visible  rliit  h  ey  ac  ua Hy  saw  exploration  personnel  at  work, 
tracks  caused  by  off-road  exnloratim  ^  h”?  °\  surface  environment ,  not  even  tire 

minerals  reconnaissance k ^  ikewisl  a  'n,  “re  n°rmal  COnduct  of  mos*  regional 
the  normal  conduct  of  T  ,  ''^“.se  a  minimal  effect  on  the  surface  environment.  In 

somewhat  greater  impact  clusedTThTnefrtT  ^  evaluation .  there  is  usually  a 

sites.  The  adverse  effects  of  the^  i  t  f?F  3CCeSS  r°ads  and  the  PreParation  of  drill 
statutory  requi  ements for  d  scoverv  w  v  bTP‘  t0  ?  minimum,  however.  Under  many 
during  exploration 'has  been  a~ed  be  4  '  d,StUrbance  °f  ‘he  surface  environment 

deliberate  excavation  from  the^irface  wheXer  or  no7VIS1h°nS  requiring  discovery  Pits  or 
cases,  it  has  not  been  needed  N-vprthti  .  or,not  such  excavation  is  needed.  In  most 

control  requirements  for  exploration  work  ®X  *®me,y  speciflc  and  unrealistic  environmental 

the  efficient  conduct  of  that  exploration  work.  ^  pr°spectlng  permits  have  often  hampered 

4.  Inconsistencies  Between  the  Law  and  the  Realities  of  Mineral  Development 

exishnglaw'and '"the*  physical*  reMhfeTof "mineral6  TT™  i“st—  between  the 

pnysicai  realities  of  minerals  development  involves  the  availability  of 
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nvehJcrifnu^fte 2p0rlv|[i^°£^e^PdaJs'”,neeV^P"  bCen  de v"J«P«d 

sZXTnonmMerVlannVfr  mttSdUtoT  Forth 7" 

advanced  proceTsmg  and  f?  S“pposedly  "onr.inera  pu~ T°le>  "*  a«i°n  of 

difficult  reauiriZ  *  attendant  waste  storage)  Lc  ?  (sUch  as  beneficiation  or 

Prices  and  in  adverse  situation -d  Th"11  fChan®es  °r  PurchasesTfLTfo  bee"  extreme'V 
system  has  been  generally  nn  Ihus’  despite  the  fact  that  land  unZ  Z/°r  unusua,ly  high 
die  necessary  adjunct  faruZ  or  tbe  development  of  mines  thp  f  e  minerals  location 
technological  conditions  thk  '^8  3nd  activities  has  been  inJ  3*' 3bliity  of  Iand  for 

;  most  severe0 ^eak n es^ ° we ak ne ss  of  the  ^  ™ 

development,  however  k  Z  the  minerals  location  ‘ 

involved  in  claim  patenting nd,ln  the  statutory  tenure  remr  *  regarding  minerals 
Point  in  the  system  hL  de^f06^8,  As  has  be^n  Previously mpT"^  incIuding  those 
doctrine  of  the  Dep^tntof  l°Vh*  cri^al  weak 

successful  application  for  a  mi  &i  nterior  and  the  courts  The  crite  *  tbe Profi tability) 
must  be  developed  and  in  aJs  Pat<mt  appear  to  specify  fh  *  *  n°W  dema”ded  for 
involved.  The  murtS/Tv  ^efore  tenure  can  be  as  u  WOrking  ™"e 

technical  reality.  The  pro f  ta h ,1  K  r0^‘ah,tl *y >  doctrine  is  not  consist  °,  the  minera,s  land 
industry  or  any  other °  ??tyof  a"V  given  business  enters  u"*  Wlth  “°nomic  or 
before  operation.  And  in  many  PnVate  ec°nomic  activity  cannot^  Z  r  m  the  minerals 

-^srsa,  5  ssupt  rarsrs-r  ~“t  “s 
CS2>  'r“5' s: ^sssKr^’ass'!: 

therefore,  in  strong  disa^em^m  w  i”  USe  f°r  dete™hiing  marketabiUty 

in  decisions  involving  the  dPvpi^L.6*18*1118  technical  and  econnm;/^°,  mineral  claims  i^ 


therefore,  USe  f°r  ^ketabilTy 

mineral  produces  or  d  Pr0Vidi"g  .f  *T  ,6SS  ^ 

nghts  holders  must  he  ™  P  d  the  holders  of  surface  fioh  r  of  confIlcts  between 

other  instances  th:yb„eeeCd'nPotnb:teTHf0r  damag«  ^  by ^ 

considerable  difficulty  in  thl  Z  J  *  Variation  m  the  staL  oUhLZ?  °P,ment’  whi,e  m 
ignorance  of  which  situatin  (  nQuct  °f  mineral  deposit  dp  t  r^ace  lands  can  cause 
through  the  need  for  the  1  OeQuiring  or  not  requiring  rn  d< eveioPment,  largely  through 

*»<■«.«  "Jpl  Ssr  1—“  SKST" ■“”*  “»■ 2 

p*  WhrdeblLmrec”ntmyea^  ITb^XeT"'  re,ality,and  ‘hat  has 

P/fccfrfr  IfZL^T^  h3S  3  Potential  for  causinaL,  °CCUrred  *  ‘he  late  I800's 
tights  beyond  the  vertical  i^’  under  which  a  mining  clainfn3^  troub,e  ‘han  it  has.  The 
?»*».  is  no  ionglr  ^onsfstnt  "ay  be  proi^ed  fro™ 

Apparently  because  of  this  1 1,  rW  h  the  types  of  mineral  1™  ,“  boundari«  of  his 

m  the  future,  new  minerals  m10"  arising  fr°m  the  princinle  hd  p.0SIts  being  developed 
“f  either  massive  nor  HaMW '"e  ’m°  Pr0m'nen“  Phat  ^  ,  ,  Never‘heless, 

relationship  to  engineering  realitv  f  “In  Charac,er-  The  principle  a|th°81Ci!trUCtUreS  that 

„f  ,1  vs,  5 

-  — -  - — .. 


available  information  regarding  the  mineral  resources  of  the  public  lands.  The  fact  that 
many  areas  of  the  Western  United  States  still  have  not  been  incorporated  within  the  public 
land  survey  system  has  been  a  hindrarce  in  effective  mineral  development.  The  lack  of 
reliable  published  information  regarding  even  the  topography,  and  in  particular,  the  general 
sur  ace  geo  ogy  of  many  areas  of  the  public  domain  has  also  hampered  mineral  resource 
development.  Coupled  with  this  lack  of  information  is  what  may  perhaps;  be  too  much 
in  ormation  in  the  form  of  estimates  of  so-called  mineral  reserves  using  various  concepts  of 
reserves,  none  of  which  at  present  are  consistent  with  geologic,  technical,  or  economic 
reality.  These  estimates  tend  to  provide  a  distorted  picture  of  the  nation’s  mineral  resources 
and  have  a  resulting  tendency  to  misdirect  efforts  and  finances  devoted  to  mineral  resource 
development  This  weakness,  of  course,  is  not  really  part  of  the  public  land  mineral  system 
as  such,  but  rather  is  part  of  the  nation’s  total  mineral  resource  policy  in  general 
Nevertheless,  the  use  of  certain  unrealistic  concepts  of  mineral  reserves  in  conjunction  with 
the  public  lands,  and  particularly  in  both  the  minerals  location  and  the  minerals  leasing 
sys  ems  (wi  respect  to  procedures  lor  mineral  development  and  decisions  regarding  tenure 
status),  results  in  significant  weaknesses  in  both  systems. 

5.  Other  Inconsistencies 


Under  the  minerals  location  system,  the  inconsistencies  between  the  public  land  laws 

and  the  economic,  technical,  and  geologic  realities  of  mineral  resource  utilization  have 

relatively  little  effect  upon  the  production  phase  of  mineral  resource  utilization,  because 

most  production  of  locatable  minerals  is  from  lands  which  have  passed  from  the  public 

domain  through  the  patenting  procedure.  As  a  result,  most  of  these  lands  are  now  in  private 

lands.  Problems  do  arise  on  such  lands,  however,  when  there  is  a  need  for  significant 

expansion  in  mineral  production  with  the  resultant  need  for  the  development  of  adjoining 

areas  that  had  not  been  acquired  in  the  earlier  patenting  of  the  public  lands.  On  such 

occasions,  the  inconsistencies  that  arise  in  exploration  and  development  similarly  influence 

tie  production  phase  and  are  likewise  detrimental  to  the  optimum  utilization  of  mineral 
resources. 

m  ,WhTL  min+erals  Production  is  from  unpatented  mining  claims  (and  particularly  in 
National  Forest  areas),  the  inconsistencies  between  the  law  and  the  geologic,  technical  and 
economic  realities  of  minerals  production  form  a  persistent  weakness  in  the  entire  minerals 
land  system.  Probably  the  greatest  inconsistency  (particularly  in  the  National  Forests)  lies  in 
e  imposition  of  environmental  control  requirements  that  are  not  consistent  with  optimum 
(not  maximum)  mineral  resource  utilization  and  which  proceed  from  an  apparent  bias 
against  mineral  resource  use  that  favors  the  preservation  of  vegetation  as  a  natural  resource 
I  he  greatest  inconsistencies  between  the  law  and  the  realities  of  mineral  production 

mineraI  ,easi"g  and  commodity  disposal  systems.  Under  the  mineral  leasing 
ysttm,  the  intensive  and  extensive  supervision  over  mine  production  operations  by  the 
regional  mining  supervisor  of  the  United  States  Geological  Suirey  represents  a  severe 

rathpr  7h  °  Kie  fasing  system-  The  entire  concept  of  this  supervision  is  methods-oriented 
rather  han  objectives-onented  and,  in  effect,  pits  the  opinion  of  the  technical  staff  of  the 

minerals  producer  against  the  opinion  of  the  technical  staff  of  the  Geological  Survey  In  many 

SSh°  minerals  production,  technical  opinion  is  quite  variable,  and  it  has  consistently 

Zt  ,ZZTnZZtP  and  the  federal  agencies  responsible  for  adm“"« 

Throughout  the  minerals  leasing  and  commodity  disposal  systems,  perhaps  the  most 

toweenTh3  rS  the  Pr°,dUCtl°n  phaSe  has  adse"  as  a  -suit  of  inconstancy 

maximization  rT  and  eco"omlc  real‘ty-  This  inconsistency  is  the  policy  that  calls  for  the 
maximization  of  current  federal  revenues.  The  whole  concept  and  practice  of  competitive 

d ding  is  designed  to  maximize  federal  revenue  in  the  current  fiscal  year  This  extremely 

utiSon ;d,rP?|  ,Cy  h.aS  r?sulted  in  P°or  conservation  practices  and  a  far  less  than  optimum 
ilization  ol  the  nation  s  mineral  resources.  Maximization  of  immediate  federal  revenue 

Iocs  not  permit  proper  long-range  planning  and  does  not  allow  maximizing  revenue  over  a 
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longer-run  peri°d.  The  use  of  bonus  bids,  high  royalty  payments,  and  competitive  biddine 

r  .  s.  lc  y  pcr  uni‘  Pnce  basis  in  commodity  disposal  are  reflections  of  this  shortsighted 
era  revenue  maximization  concept.  It  forms  a  serious  weakness  of  the  entire  natural 
resource  policy  of  the  nation  as  well  as  of  the  public  land  minerals  system 

.  esp'te  the  fact  that  most  of  ‘he  weaknesses  in  the  nation’s  public  land  minerals  systems 
are  in  the  exploration  and  development  stages  (with  some  carry  over 

production  stage),  there  is  also  one  severe  wetknesT found mgaXg  th  ost-nroduc  m 

rnininp°Th1Ulera  UtiliZati0n'  ™S  inv0,ves  the  concept  ^ 

ming.  The  concept,  as  currently  advocated  under  the  leasing  laws  and  commodity  Hknncai 
programs,  requires  that  mined-out  land  be  returned  to  the  condTt  on  m  “h  was  ou 

mining0 waif  pretty  no’or  Tbf  °f  “VA  ^  COnditio"  in  which  'and "nd^rior  to 

demands  reclamation,  or  the  return  of 

jSf  for  the 'owners 

penalties  and  enforced  requirements  often  tend  to  h!  mpr°Vi"8  the  status  of  the  'and, 
of  incentive  under  the  minemUeas  nv  Id  m?„.  ,  become,n8ld  a"d  over-detailed.  This  lack 
land  that  has  been  disturbed  hv  mifin  d  ?ra  dlsPosal  systems  for  the  improvement  of 
probably  one  of  the  most  serious  incn^T'10"8  mmmg  °Perations  have  ceased  is 

“temfand  one5  “ikely  toVec ^  “^^ain^o? SeTo  mLml 
6.  Administrative  Weaknesses 

responsible  for  adStering  and^nfordng^h^  publif  landkws^f  theSt  PfSOnnel 

procedures  that  have  been  set  ud  with  1°?  W lth  tbese  attitudes>  the  administrative 
have  tended  to  perpetuate  these  weaknesseJ^H  tu  minera!s  utiIizalion  on  the  public  lands 
as  a  whole.  One  of  the  most  serious  weiknpw  °  ti?  associated  disadvantages  of  the  system 

the  restriction  of  disputes  between  private  individual  ^hh?8  System  m  this  resPect  involves 
final  decision  by  Department  nf  intZ *  lndlvlduals  and  the  government  to  arbitration  and 
This  does  not  "he  °™ent  of  the  Interior. 

It  can  be  claimed  that  there  are  legal  orovkfnnQ  fn  t.  ,quitable  adJudication  of  such  disputes, 
the  Interior  to  the  courts  For  all  nrarf  i  *"  aKmg  disputes  °ut  °f  the  Department  of 

‘ac‘,s  ‘hat  can  be  u5  £  %%  5^  ITaU Sr 
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InfpHnr^Th lnCr  or  prosPector  has  no  effective  legal  recourse  against  the  Department  of  the 
Interior.  The  same  is  true  with  respect  to  the  Forest  Service. 

decisionsSth^!Ufr!  °f  1r,ter.‘°,r  DePartment  hearings  and  judgment  proceduies  is  such  that 
*™  have  fre<luently  taken  a  very  long  period  of  time.  In  some  cases,  appeals  involving 

omna  er^haVe  e'apsed,  before  a  final  decision  has  been  reached.  Except  for  a  few  majo? 
companies,  the  private  contestant  normally  has  neither  the  time  nor  the  financial  resources 

often^have^ee^remandedT^h188  Fur?hermore>  cases  which,  appeal,  may  be  remanded 

even  after  the  ha  d  heanng  examiner  who  conducted  the  initial  hearing, 

even  alter  th  appeal  had  reached  the  Secretary  of  the  Interior 

the  =rt°ffriC,eSi°f  hearingS  and  0f  Changes  and  Pr0P°sed  changes  to  be  made  by 
the  Department  of  the  Interior  m  its  administrative  regulations  is  wholly  inadequate  Such 

unobtrusive  loZL  off'  1°  n°‘iCeS  ^  Register  and  to  smau!egaTnohce"n 

alwa«  indicate  !  ?rr  J  ?!  newsPaPers'  The  f°™  of  the  publication  notice  does  not 

various  segments nTX  Vr 6  “L*"1!  °r  the  imP0rtance  of  prop“ed  changes  to  even  the 
areas  fs  S.  hv  f  ?!,  Publlcwho  do  read  those  notices.  Information  pertaining  to  land 
extent  of  the  b  description,  which  in  many  cases  does  not  make  the  location  and 

*  f  the,  arfa  ,n  question  readily  apparent  to  the  reader.  Frequently  notices  (when 

virtually6  ZollT  ZT  *  ^  da'CS  that  effective  a“ip"  before  Sines" 

virtually  impossible.  Furthennore,  notices  of  action  by  the  Department  of  the  Interior 
g  lnst  private  parties  are  not  always  clearly  worded  as  to  their  importance  to  these 

effecOve  coumernctirn86!  T'T  Wi‘h  sufficient  “me  for  ‘he  P“vate  party  to  initiate 

notice  is  given  at  an  in — 

thaMhe  “staking  HaS  hf"  P.romoted  and  fostered  by  the  Department  of  the  Interior 
that  the  staking  of  claims  for  mining  purposes  is  simply  a  way  for  the  general  public  or 

e”oLPs  Ouite  thetaco  tPr°m°ters.  ?°  **  pubIic  land  free  of  charge  is  misleading  and 
claimant  trPt  t  th  cons,derabIe  expenditure  is  incurred  by  the  bona  fide  mining 

if  "  feel  hf  hasT"h  W°rk’  assessment  work-  make  a  mineral  discovery,  and 

he  eels  he  has  a  chance,  patent  (or  at  least  attempt  to  patent)  those  claims  Such 
expenditures  are  required  by  both  law  and  reality.  h 

wilderness6 primitive  fnZ  In.terio,r  has  administratively  withdrawn  large  areas  of  land  for 
wilderness,  primitive,  and  similar  classifications,  and  has  frequently  so  classified  these  land^ 

without  sufficient  notice  and  without  sufficient  proof  of  their  nonmineral  character  In 

^  such  la"d*h.ve  been  classified  as  nonmineral  despite  strong  evidence  of  their 

intral  character  which  in  some  cases  has  included  operating  mines  Examples  of  this  are 
legion.  n  so  doing,  the  Department  of  the  Interior  has  reLved  and  d^royed  for  all 

Departmen^to8?’  a  Slgniflcant  segment  of  the  nation’s  mineral  resources.  The  ability  of  the 
p  P  ,  do  tbls  rcPresents  a  serious  weakness  of  the  existing  public  land  svstem 

Present  law  allows  the  Department  of  the  Interior  to  withdraw  and  reclassify  land  and  issue 

imni  8/e8U  atlCJnS  Vlrrtua,,y  at  Wlli  and  without  notice  to  the  public  of  the  various 
implications  and  ramifications  of  such  actions,  whether  they  be  national  or  local  This 

eP„™eTubHcSifndn,e  t0  ‘,he  Dfepartment  °f  the  Interior  presents  a  serious  weakness  of  the 
entire  public  *and  mineral  system,  particularly  when  the  attitude  of  the  Department  k 

erse  to  mineral  resource  development.  It  could  be  likewise,  of  course,  a  weakness  for  the 

t  fez:]  :r;!;z::c?  ir  “,t  °r  “•«»“  °< 

gainst  small  miners  and  prospectors  who  lack  the  means  to  fight  such  action  On  the  other 
hand^  promoters  and  land  speculators  who  have  staked  clafms  for  obwous  nonmineral 

Fittest  Th  fare  V  prosccutcd  and  even  then  only  under  pressure  from  conflicting  private 

i«-.  i  S&JSXZgZSES!  pl“"  "  c'n“"  *“ "  “» 
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7.  Summary 

\ 

r many- A  “  * 

lands  and  from  the  wide  variations  in  the  treatment  r  *h  m.  eral  resources  of  the  public 
public  lands  through  various  pieces  of  legislation  and  th  mine™}.  prob‘ems  and  issues  on  the 
There  are  many  other  weaknesse  n  llv"t  the/egulat,ons  of  various  agencies, 
between  the  law  and  geologic  technical  and  e/n  8  ^  Cm  l'?used  by  severe  inconsistencies 
are  found  within  the  ^  ^  °f  theSe  wea^esses 

system  was  developed  initially  in  the  1 860’s  and'  1  K7n>«  V  ^  *  fr0m  the  fact  that  the 
silver,  and  mercury  from  placer  and  SPf  1 s  as  aPP™Pnate  to  the  mining  of  gold, 

and  valleys.  Basically,  the  law  has  not  bee/arW  dT  deposlts  111  the  westem  mountains 

nonfuel  minerals  industry  In  fact  virtuallv  the  n  ^  °i  meet  cbangmg  conditions  in  the 

concession  to  modem  tTchnolo^  hTbfe n  t  *  ?daptat,on  *ha‘  has  been  made  as  a 

states  that  diamond  drill  cores  ma^  be  ubst,,,/ted  £"£*  Change  in  dement  by  several 

Diamond  drills  were  in  wMe  pTead  Le  m  minet  ,  the  Piously  required  discovery  pits. 
Chapter  7.)  widespread  use  in  mmerals  exploration  before  World  War  I.  (See 

between  the  law  and  econoZc  rSht^w^perh^th CSSeS  t **  the  reSUlt  °f  incons>stencies 
the  erroneous  concepts  involvmrth;  mtfn,ri,d  ‘  ^  “"T  °f  these  result>"8  from 

reclamation.  In  the  commodity  disposal  svstem  iho  °  currfnt  federal  revenue  and  land 
the  fact  that  it  employs  the  concept of  common  variet,™°  weakness  in  the  system  is 

in  use  throughout  the  entire  mineral  land  svstem  n  75“  aS,.concept  and  several  others 
and  the  distinctions  between  metallic  and  nonmet  ,1  .nC  udln8  discovery,  nonmineral  land, 
with  geologic  and  physical  reality  As  such  thpv  fn™'C  minerals)  are  seriously  inconsistent 

land  system  for  minerals.  ’  V  f0rm  a  Senous  weak"“S  in  the  entire  public 

policies  followed  by  the  Department  of 'theT'f " •  from  the  administrative  procedures  and 
many  respects,  these  weakness  appear^  *?■ have  Departrnen‘  of  Agriculture.  In 

the  intent  of  the  Confess £ en/CLl  t ‘Ve  davf  °Ped  because  of  discrepancies  between 
Executive  Branch  department  responsible  foMh^  .egIslatlon  and  the  intent  of  the 
weaknesses  of  all  three  existing  pPubIicbmineraNanrtmmTatl0n  °f  the  ,aws' In  balance,  the 

United  States  are  far  greater  than  the  strenethc  ->f  th  SyS  emS  currently  in  operation  in  the 
changes  must  be  made  strengths  of  those  systems.  There  is  little  doubt  that 

for  and  utilization  of  nonfuef  mlnera^on^h^  eX|1Stl,‘,18  systems  under  which  the  search 
Place  have  resulted  in  a  of 1°  PUbhc  lands  °f  the  United  States  must  take 

first  of  these  issues  is  basic  to  the  ei^re  probTmYnT^T  PU  h'1C  la"d  mineral  policy-  The 
land  minerals  under  a  single  comprehensWe  oWe^  of  °  T  ^  dedsion  ‘°  treat  al>  Public 
a  piecemeal  basis.  This  concerns  all  of  the  various' ^.leglslatlon  °r  t0  deal  with  the  issues  on 
past  on  the  basis  of  commodity  1  "Z  J ,Stmct,T  ,tbat  ba™  been  made  in  the 
acquired),  and  the  agency  responsible  for  snrfars  of1®!13!  title  (i.e.,  public  domain  or 
Of  how  specific  to  make  suchTeSlation  2  *1™°"'  ‘  ?,'S°  C°nCerns  the  problem 
doctrines  established  over  the  past*  oo'vears  shnuW  !,h  °a  "0t  d  °r  SOme  of  the  Judicial 
The  second  vital  issue  invedves  the  attitnde  ofl  F?*  ,Part  °f  the  sta,ute  'aw. 
as  owner  or  trustee  of  the  mineral  resources  of  the  ^  gov®rnment  towards  its  status 

landlord,  or  representative  of  the  people  of  th»P| ;  -t  aads  and  Us  position  as  sovereign, 
directly  influence  the  basic  decriion  as  o  wh!l  Utmt  ed  Sta‘«-  The  position  taken  will 
public  lands  should  be  transferred  to  the  nrivJT  ***  *»  t0  the  mineral  resources  on  the 
government,  or  retained  by  the  federal  °i’  transferred  to  state  or  local 

the  exclusion  of  minerals  exploration  development  and*  s0  lnvolvfts  a  decision  regarding 

lu"hd ahdebcirion0n  Whf  “dl  “‘‘“a0"  ^>ab°uld  b/ma^e  "  Cer,ain  PUbHc 

should  be  utilized  princely  V Teh^rivatrse^tor^th'  'M'  “  determined  that  minerals 
whether  mineral  rights  should  be  transferred  from  the  * 
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c  aim  and  patent  system,  by  a  leasing  system,  by  a  sale  of  land,  minerals,  or  both,  or  by 

hv  o  "°m  0n  °/  methods-  Also  requiring  resolution  in  this  respect  is  the  issue  created 

minerals^M^hp6  °  n\lnferal  righ*s  from  surface  rights.  It  must  be  determined  whether 
be  severed  from  surface  rights,  and  if  so,  in  what  manner  and  under  what 

reseed  to  the  fpH  hfrm0re'  the  lssue  of  disposal  or  retention  of  existing  mineral  rights 
resented  to  the  federal  government  must  be  considered. 

pubhc  toto^nnW^  thf  gtn"u'  issue  of  method  of  transfer  of  mineral  rights  from  the 
P“  ,  '°  "e  P.nvate  sector  is  the  more  specific  issue  of  payment  for  those  rights  There 

must  be  a  decision  as  to  whether  such  payment  should  be  nominal,  designed  to  encourage  (or 

•utemnt  tmmera  reSoUrCe,Utl,1Zati0n’  based  upon  surface  land  values  or  based  upon  some 
attemp  to  appraise  the  value  of  minerals  in  place.  (See  Chapter  5  of  the  basic  report ) 

Particularly  within  the  last  three  decades,  the  issue  of  federal  agency  jurisdiction  has 

must^e  decided  whlrih '”8  C°nCern'  The  entire  issue  involves  several  critical  decisions.  It 
must  be  decided  whether  one  agency  or  several  shall  be  responsible  for  the  administration 

o  minerals  policy  on  the  public  lands.  The  extent  of  the  discretionary  authority  given  to 
such  agency  or  agencies  must  also  be  determined.  auinoruy  given  to 


FOOTNOTES 


W  CeT,ete  descriPtion  of  the  minerals  location  system,  see  Howard  A.  Twitty  and 

orge  S.  Reeves,  Legal  Study  of  the  Nonfuel  Minerals,  pp.  283-720. 


29/  See  Twitty  and  Reeves,  op.  cit.,  pp.  721-902. 
30/  See  Twitty  and  Reeves,  op.  cit.,  p.  678. 
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CHAPTER  17 


ALTERNATIVE  public  land  systems 


*»  «»** 


I.  Criteria 


A.  A  GENERAL  FRAMEWORK  OF  ALTERNATIVE  SYSTEMS 


applied^to'the^ P^^Zland^Zthe^Jnited’statesZis'6  minera'  'and  systems  tha‘  might  be 

zr^(~ 

t™ tcZi“ ^  :r z  (4>  cr,teria;  <?)  ec~  cr'ten--  o) 

Of  the  uJcZlZlTth^lfl  t°heaZealq“„e  DoZ  ” 

ssr — -  •Axztsx: sas  £ 

be  °f  an^  altemative  ^.em  or  feature  would 

Z  'Zf  (',!  ?°  rte  provisions  of  the  faZeJleJ  be  ooncerned,  however,  with  two 

developed,  tf  ^ 

It^S  S  upon  ~s  Oft  ;mipA"oy 

he  legal  and  administrative  criteria  used  i  yanoua  ec°nomic  environments 
feature  would  be  numerous  and  comp  ex  The  r  fleVf  Uati°n  of  anV  alternative  system  or 
tins  study  and  the  competence Tfts  a  VZ  'egal  Criteria  ar«  beyond  the  scon^  o 
relevant  and  involve  two  basic  questions  (H  r  Jl  ,  ad",inistrative  criteria,  however^  are 
te  effects  of  the  law  upon  the  administrativ  *  *  “W  a^ministered?  and  (2)  What  are 

ssil 

and  features  is' ‘thetrop’ef' preroiateof  [he  Co  eValUation  of  Propos^dalternative  systems 
Ch  cn,ena  should  no.  be  negl^ and  b«*°nd  the  scope  of  this“y 

2.  General  Systems 

mmrnmmm 

- ~  waasas  rsssHH  g 
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framework  within  which  alternative  public  land  svstemsm !SS,.th*se  cate8°ries  do  provide 
In  the  first  conceptual  category  would  be  systems  «t  ^  bC  develoPed  and  evaluated, 
control  of  mineral  resources  in  a non-cnmnpia;  .  stressing  government  ownership  an, 
under  this  system  would  be  federal  owners^  *  f  s,tuatlon-  The  most  extreme  aitemativ 

»>e  public  lands.  A  somewhat  moS 1  he™,' ofa"  nonfuel  minend 

contro  of  all  nonfuel  mineral  exploration  Tnd  lvWp?Uld  en‘ai'  federal  ownership  a„ 
production  of  federally  owned  resources  ,,  ,/  dev<>l°Pment  with  privately  operate! 
further  modification  would  consist  of  feHe  /"  contract  to  ‘he  federal  government  A 
with  ail  exploration  careied  on  by  f  "°nfue!  ZerZZurCes 

pnvate  entities  under  federal  contract  nr  fra  Jonties,  but  development  and  production  hv 
would  involve  federal  ownership  of^  ,  „o„m^n  altern,ative  with  even  greater  ,alSe 
development,  and  production  by  private  enth.es  f,  J”  resources  with  exploration 
esentially  a  statement  of  the  leasing  system  that  ndU  c?nt!'act  or  franchise.  This  last  is 
course,  there  could  be  numerous  variations  r  ,1f  currentl>'  is  used  for  fuel  minerals  Of 
based  on  federal  ownership  of  all  nonfE|npL|Se  systems’  but  a»  would  be  essential 

"*  °fS 

government  ownership  and  control ^f  mineraTreso!/"  W°Uld  resuit  in  sys‘ems  stressing 
n  obvious  alternative  to  be  included  in  this  rat  UrCCS  ln  3  part,y  competitive  situation 

entities  Eve'  n°nfUel  mi"eral  -sources  whh  feden" 

entities.  Even  more  competition  could  he  „ht,-  ,  °  by  both  governmental  and  Drivate 

ownership  and  control  of  all  nonfuel  miner  T  Under  3  Sec0nd  a'‘ernative,  w  h  feder 

cTmt/r  by  b°th  «overnmental  and  “  entWeTc^  Wit\both  dwi« 
competition  could  be  obtained  by  havinv  fed!  .  Carrying  this  further,  still  greater 

mineral  resources  with  expioratio/ as  welf  as  d» *  i  0wnerslup  and  control  of  all  nonfuel 
both  governmental  and  private  entities  nr  “  devaloPment  and  production  performed  hv 
be  achieved  in  this  group  by  a  fouXaS™’-" ^rea‘es' amount  of  comp^Tcould 
selected  nonfuel  mineral  reLurces  wit^are^l/raTio?8/^/3'  °WnershiP  and  control  ^ 
both  governmental  and  private  entities  VariJ P !• ’  develoPment,  and  production  bv 
depending  upon  the  specific  featuresofe^  0"5  °f  theSe  Syste™  would  a>so  be  posl^ 

competitive  S^Tte^“hti^^at'rou?d  'ead  systems  stressing  private 
nontuel  minerals  exploration,  development  and  nrod!  S6"*/1  Category  w°uld  have  all 
from  lands  which  have  been  transferred  frnm  u?  °dUCtl°n  performed  by  private  entities 
are  discovered  and  developed  A /iVate  ownership  astoeTr  resource 
minerals  production  and  develooment  h  tbls  a^ernat^ve  would  entail  all  nonfiipi 

andtr  &  bXubhc 

(Jnd  public)  enterprise  would  yield^ystems  stre-T^  tendency  toward  monopoly  in  private 

veiopment  and  production  would  be  by 
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ownership  bu^it^ds ,whi®h  have  been  transferred  from  public  to  private 

both  public  and  private  land  An  evin'  r'0"  Perf°™ed  by  franChised  Pr‘^te  entities  on 
would  give  an  alternative  in  which  all  nonfuel118^  shlft  towards  government  participation 
be  by  franchised  or  otherwise  nrivileveH  n  "lmerals  development  and  production  would 
ownership  upon  request  with  exnlnrfr  P  r  e"tltles  from  lands  transferred  to  private 
both  public^nd  prival  ltd  fX?  V  r°*h  T*6  and  ®ove™“ntal  agencies  on 
competition  would  yield  an  alternative  svJnJeCt,?lu  elements  of  both  government  and 
production  being  by  privileged  private  entiti^f*'*'1 i ,nonfuel  mmerals  development  and 
with  exploration  on  both  public  and  private  landthv^^  partly  private  and  Partly  public, 
course,  there  could  also  be?  variations  of  the J  d  r  bV  P  ate  and  governmental  entities.  Of 
In  any  classification  ofconTepTs  iltetf  den?d  by  varying  specific  futures, 

must  simply  be  referred  to  as  other  systems  One^h  S°me  ?3t  d°  n0t  quite  fit'  Here> ,hese 
complete  cessation  of  all  nonfuel  mineral  acrivitv  h  "?,scellafeous  alternative  would  entail 
Another  alternative  would  do  the  ODDosite  in  V  °"  'C  pub  lc  ,ands  of  the  United  States, 
to  the  privdte  sector  A  modificatirnw.f  th’  .fquirmg  complete  transfer  of  all  public  lands 

of  all  public  lands  now  he,d  by  Ae  Unh  d  Smte  T  ,7^  the  COmplete  ^nsfer 

d“,r“  ”» »"*  -  »•*-  »f «»  k  *trld 
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B.  VARIABLE  FEATURES  OF  MINERAL  LAND  SYSTEMS 

terms,  the  spSifirfeTS'  of "those^sy^tems^acmaUy1' and  discussed  in  general 
det3iled  —  %£ 
1.  Tenure  Status 

status  of  b0‘h  the  sulfa^^nds^tid  to^mineralsVoIere?nSBothd*y  faCCOrd‘ng  t0  ,he  tenure 
owned  by  the  federal  government  or  both  ?  Both1  surface  and  mmerals  may  be 

or  local  government  appropriate  to  their  situation and  mmerals  may  be  owned  by  the  state 
may  be  owned  by  privateP  entities  either  la  "i  T,hen’  to°’  both  surface  and  minerals 
achieved  by  severing  surface  from  4elS  ^hts^and3  h"  C<?POra,e-  Greater  variation  is 
mterests  with  the  minerals  and/or  subsurface  ow’nedVv ' th^/T  b®  °Wned  by  private 

the  surface  may  be  owned  by  private  interests  Jithth  ’6  fed,era  government-  Similarly, 
by  the  appropriate  state  or  local  government  A  comh^ S ,and/or  subsurface  owned 
may  result  where  the  surface  is  owned  by  a  state  or  ra  ?  °  g0vernment  ownerships 
and/or  subsurface  owned  by  the  federal  eovemmcm  it  •  1  8°vernment  with  the  minerals 

be  owned  by  a  state  or  local  government  witlT  the  m ‘S  3  T  P°!S,‘b  6  that  the  surface  maV 
private  interests.  Although  certainlv  nnt  *  *he  minends  and/°r  subsurface  owned  by 

may  be  owned  by  fcdeTal ^  go!yernmentUwi?hSthea,10n’  Could  als0  b*  ‘hat  the  surface 
private  mterests,  or  the  surface  may  be  owned  bt  thTf  n  S  3ind/°r  subsurface  owned  by 
and/or  subsurface  owned  by  a  state  or  local  government  federal  government  with  minerals 
variations  the  owner  of  either  surface  «,hfn?ra  *'  A  d’  of  course>  under  eacb  of  such 
owns  to  another  or  grant  user  right  to  ano^er  th  “  "T315  might  either  rent  what  he 
features,  depending  on  whether  the  owner  were  to  he^  f  3n°*her  Series  of  al*etnative 
often  the  result  of  the  multiplicity  of  applicable  leeidatv,’  °Z  8rant'  Such  variati°ns  are 

have  in  turn  resulted  in  administrative Weaknesses*  and  2“  3dminfrative  actions.  They 
public  lands.  eaKnesses  and  problems  in  the  multiple  use  of  the 

2.  Processes  Involved 

production  of'thoseTresourcestrovid^an  hnportant'd  ™118  •  Stagf s  of  the  search  for  and 

variation.  Under  any  alternative  mineral  land  law  111161181011  tbat  can  undergo  substantial 
and  post-production  activities  may  be  considered  dev^opment,  production, 

separately.  In  a  rough  separation  post-orodurHnn  or  each  maV  be  considered 

from  the  other  stages.  Similarly  actual  nmHnrf  acj!v|hes  may  be  considered  separately 
from  the  other  stages  or  development  activities  mav  f CtlVltie^  may  be  considered  separately 
processes.  Perhaps  more  realistically  e*ninr t  ^  COnsidered  separately  from  the  other 

from  the  other  stages  of  mineral  resource  aC/1Vltes  may  be  considered  separately 

of  exploration  ( regional  reconnaissance  target  are  °  eVen  greater  detail>  the  three  phases 

may  each  be  considered  separately  or  the  three and  dep°sit  evalu^bn) 
advanced  proving)  may  each  be  considered  separately  °" 

explore '3al  breakdown,  regional  reconnaissance,  other 

Th  ie; d0  f  r >•«-* *  ;*2:tre  other  actiwtes- 

pubhc  land  law.  Such  distinctions  have^otalwa^bef  ‘he  reSUlt  °f  tax  le»slation,  not 
economic  reality.  Nevertheless,  such  con^stency  .s  posTble0"5  W“h  °'ther  ,echnical  or 
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3.  Geographic  Considerat 


ions 


any  land)  must  be  geographi^VoMh?°^h  inV°1V6d  in  any  treatment  of  the  public  lands  tor 
variations  of  this  dfmefsioTis’  T*  °f  ’ the  sub^*  One  of  the  p^cipj 

allowed  to  prevail,  then  original  Dublir  Hn  3nds  be  considered  alike.  If  a  legal  influence is 
ands  If  political  influence  dominates  thenmblic]  ^  distinguished  fro™  acquired  public 
the  state  in  which  situated.  If  both  influenrp  ands  may  be  dlstlnguished  according  to 
distinguished  both  by  the  state  in  which  ^ ’  then  Public  lands  may  be 

.  maim  °n  the  other  hand,  if  more  g-ograohiral  >  ^  StatUS  3S  accluired  or  original  public 

ttrSed  according  ^  the  region  in  which  USed’  then  public  la^ds  may  be 

uthwest,  west  or  east  of  the  105th  Mpwr  tuated,  e.g.,  the  Pacific  Northwest  the 

APPMC|1f'a’i?r0n  theCOntinentalshelf-  h  la"’  thC  M°Untain  West-  ^  Great  Plains. 

hoth  by 'the  regicnn'^n8  which  'situated' and  t^T  ***  PUbli°  lands  niay  be  distinguished 
accordiTr31  ?°UrCes  Part'cutariy'Le  ntaSnuhrirf  ?  ori^a'  Public  domain 

according  to  geologic  princes  which  sit,,  iIh  iV  P  b  lands  may  be  distinguished 

then  public- lands  may  be  distinguished  accord^t'^i^T0”"16"*31  factors  rule-  however 
c,  of  course,  many  other  possible  variation  e,,M  C  zones  ln  which  situated.  There 
’  as  ,n  many  instances  in  the  past  thev  "  •  c  vana‘ions  can  be  consistent  with  reality 
numerous  problems  in  minerals  explomtlon  "  '8n°re  a"  bUt  P°,itical  This  Jms  caused 

4.  Agency  Considerations 

«*  5ss,5sars  is^ssssf  *  ***  *■  - ■>«, 

one  possible  alternate,  all  pub  ic  t„d ^  a,  vital  tension  of  the  law  Unto 
agency  directly  responsible"  for  theh  ^  regardless  °f  federal 

distinctions  have  been  more  common  ™lnistratl°n-  ,n  ‘he  past,  however,  agency 
jurisdiction  of  the  Bureau  of  Land ^  ManagementShP  ^  ^  Under  (he  administm"ive 
other  public  lands.  Similarly,  public  lands  under  th?e  bean  and  maV  b«  distinguished  from 
■  ervice  may  be  distinguished  from  other  nublir  /Unsdlc,10n  °‘  ‘he  United  States  Forest 
jurisdiction  of  the  National  Park  Seivice  mav  be  d  ds:  ,JUSt  as  public  la"ds  under  the 
Public  lands  under  the  jurisdiction  of  th?  2  d,s*,n«ulshed  from  other  public  lands  and 
considered  different  from  other  pubhc  LndsTis  ^  Sp0rts  Fisheries  a"d  Wildh^  may  be 
dlrfr  Jurisdiction  of  the  Atomic  Enerev  f™  -°  posslble  ,hat  public  lands  under  the 
Public  lands  regardless  of  their  specific^use  'n'sslon  may  be  distinguished  from  other 
J  ris  iction.  More  closely  related  to  land  use  th  Pfrpose  lor  tlle  assignment  of  such 
jurisdiction  °f  the  Department  ol  Defent  may  he  owned  lands  under  “he 

ands.  while  federally  owned  lands  under  B,e'  distinguished  Iron,  other  federally  held 
Administration  may  be  considered  different  from  orh  rT"1?'  °f  the  General  Services 
'  ‘s  pr<’b:lb|y  almost  a  necessity  that  lands  under ,  ederally  controlled  lands.  Likewise 
Allairs  be  distingrrished  from  lands  administered  by 'othel’fed11'3!*0"  °f ' the  Bureau  °f  Jndian 
Not  nearly  so  substantiated  bv  ofhf»r  ™  a  y  °  "er  federal  agencies. 

mhe^nubp'r  f  a8encies  witb'"  ‘he  Deptr men ^  ^at  PUb,ic  lands  “"der 
other  pubhc  lands.  Greater  variation  in  the  agen^v  dim  ,  *  °F  be  distmguished  from 

lands  administered  by  any  two  or  more  federil  y  dimension  is,  of  course,  possible  if  public 
administered  by  any  other  federal  aeenrv  nr  ^ncies  are  distinguished  from  public  lands 
several  hundred  possible  alternatives  Lch^d.T  °  agencies  This  could  create  a  nge  o 
administrative  weaknesses  and  even  more  -v  m  the  Pa*‘  has  led  to  seriou 

geologic  reality.  The  most  noteworthy  existine  ***  1"c°nsistencies  between  the  law  and 
he. ween  the  Bureau  of  Land  differenCeS  to  jUrisdic«"" 
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5.  Commodities  Involved 

One  of  the  most  important  dimensions  in  mineral  land  systems  that  has  received 
considerable  attention  in  the  past  is  the  commodity  involved  in  the  law.  Under  the  simplest 
alternative,  all  mineral  commodities  may  be  considered  alike.  Under  one  of  the  simplest  of 
traditional  divisions  fuel  minerals  may  be  distinguished  from  nonfuel  m“s  Then 

S  def‘mtlonal  Problems  arise,  and  fuel  minerals  may  be  considered  to  include  only 
fossil  (or  carbonaceous,  or  combustible)  fuels,  while  on  the  other  hand,  fuel  minerals  mav 
include  uranium,  or  even  be  so  broadly  defined  as  to  include  geothermal  steam  in  another 
traduional  variation,  metallic  minerals  may  be  distinguished  from  nonmetallics  Similarly 
but  more  accurately,  minerals  which  are  important  principally  as  a  source  of  a  metal  or 
some  other  element  may  be  distinguished  from  industrial  minerals!  which  are  import!! 
pnmanly  as  chemical  compounds  or  for  their  natural  physical  properties  In  probably  the 

mnd'fi ^St‘C  V?o  °  al1,  fluld  minerals  may  be  distinguished  from  “hard”  minerals  A 
modification  of  this  would  distinguish  mineral  commodities  which  normally  oT^  in  an 

unconsolidated  state  from  mineral  commodities  which  occur  in  a  solid  state  Thus  sand 
would  be  distinguished  from  quartz  in  veins.  Similarly,  mineral  commodities  mW  b! 
distinguished  according  to  their  propensities  to  move  within  the  earth’s  crust  either 
naturally  or  as  a  result  of  efforts  to  extract  them.  Petroleum  and  natural  gas  would  therefore 

d  sting  ‘Sfilf7omcksC°Tb- A'th0Uff  iV  rpl6tely  -realistic8 minlriu  maT  b 

n  ?  M  ,  ,ocks'  Tlus-  m  effect’  has  been  done  in  both  statutes  and  judicial 

mieht  he  rb  ?re  C  Th  t,ed  real“y  Would  be  an  a“emative  in  which  mineral  commodifies 
nl^e!  be  dlstlnguished  according  to  their  normal  geologic  modes  of  occurrence  The  lode  vs 
placer  distinction  was  an  early  attempt  at  this,  but  it  is  no  longer  appropriate 

con^red8  Thu!  “*  P°SSib,e  if  the  ‘echnology  pf  minerals  'utilization  are 

considered.  Thus,  mineral  commodities  may  be  distinguished  according  to  the  methods  of 

production  most  commonly  used  in  extracting  them  from  the  earth,  or  mineral  c^mmodfties 

ay  e  is  mguished  according  to  the  methods  most  commonly  used  to  find  them  More 

groifped^c'cord* ing^to  'their*3  mi[’erai  commodities  may  be  distinguished  separately  or 
Sguishe“  accordmv  C°ntent  UkewiSe’  mineral  ^modifies  may  be 

more  of  rm  ,  may  be  considered  dia«"ct  °"e  from  anothe^  according  to  any  tto  ! 

alternatives  m  a!,yem!nemraTrnndts,!mreby  Pr°Viding  “  eX,remdy  Wgh  P°-ble 

6.  Monetary  Considerations 

mlaytebe  requirements-  Numemus  combination^ of  "he  aTove^eaTures 

’  ’  glVing  an  extremely  wide  range  of  monetary  alternatives.  Within 
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cuch  alternative,  the  range  of  actual  dollar  amounts  involved  may  also  be  varied  widely. 
Such  variation  already  exists,  from  the  zero  fee  paid  for  an  unpatented  lode  claim  to  the 
millions  or  dollars  paid  (and  sometimes  lost)  for  mineral  leases. 

7.  Time  Considerations 

/»me  is  one  of  the  basic  dimensions  of  any  legal  system,  and  so  it  must  be  with  any 
sys  em  of  public  land  mineral  law.  As  one  possible  variation,  the  time  spans  involved  in  any 
a  ternative  mineral  land  system  may  be  related  directly  to  the  average  times  prevalent  in  the 
several  stages  of  mineral  resource  utilization.  Time  spans  may  be  made  precise,  or  they  may 
Dt  expressed  as  ranges,  i.e.,  as  minima  and  maxima.  Similarly,  time  spans  may  be  lengthened 
to  Pr°vide  maximum  protection  to  mineral  resource  finders  and  users,  or  they  may  be 
t0  prOV1^e  incentives  for  early  performance.  Then,  too,  time  spans  may  be  made 

JCCOrda!1ce  with  other  variables.  And,  of  course,  several  combinations  of  these 
may  be  used  to  provide  a  wide  variety  of  alternative  features. 

8.  Space  Considerations 

-nnWilen1de.al‘nS  W‘th  'and'  space  is  undoubtedly  the  most  fundamental  dimension  to  be 
considered  In  many  respects,  land  is  space.  Nevertheless,  in  developing  alternative  public 
mineral  land  minerals  systems,  space  considerations  may  include  depth  as  well  as  surface 

°r . they  may  lncLude  only  surface  arcas  As  such,  space  considerations  may  be 

fe,u  hw  nnnrdr»  m'8'-  20  acres)  °r  volumetric  ‘P1™  or  by  precise  dimensions  (e.g„  1500 
Itct  by  600  feet)  Measures  may  be  exact  or  may  involve  ranges,  minima,  or  maxima 

H83.  .h°,W  measured  or  stated.  the  amount  of  space  involved  may  be  related 

n  ihC  “*Uf  SPa°f  recJu‘rements  prevalent  in  the  several  stages  of  mineral  resource 

and/or  1  ,ad^,t,on’  th,e  sPace  involved  may  be  related  directly  to  existing  political 
and/or  federal  land  survey  lines.  Depending  upon  the  objectives  of  the  law,  the  amount  of 

space  invo  ved  ,n  any  mineral  land  system  may  be  maximized  or,  conversely,  the  amount  of 
space  involved  in  any  mineral  land  system  may  be  minimized.  It  is  most  likely  that,  in  any 
event,  space  considerations  will  be  made  adjustable  in  accordance  with  other  variables,  and 
system fSe'  SeVera  combmatlons  of  space  considerations  may  be  used  in  any  mineral  land 

9.  Obligations  of  the  Federal  Government 

Although  often  only  considerable  in  rather  vague  terms,  the  mutual  obligations  of 
andowners  and  users  form  a  vital  dimension  in  any  public  land  system.  As  one  variation  of 

tessToCrhh.  he,fefderi"  gOVe1rnrne1t  may  haW  obli*atio"s  "Siding  the  provision  of 
f  ,  ,’ub"t  lalKls  101  mlnerals  exploration,  development,  and  production.  Conversely 

mihl  ,  f,rn  i87ernn’i'n‘,nlay  alSO  have  obligations  regarding  the  prevention  of  access  to 
public  lands  lor  unlawful  purposes.  In  either  case,  the  federal  government  may  have 

>  'gallons  regarding  the  protection  ol  both  nonmineral  and  mineral  users  of  the  public 

lands..  As  an  owner,  the  tedera!  government  may  be  obligated  to  assure  tenure  to  mineral 

“  '£ra70rdanCe  Ttb  °ther  variables.  But  as  a  sovereign,  the  federal  government  may 
avc  obligations  regarding  the  provision  of  information  about  the  public  lands. 

10.  The  Rights  ot  the  Federal  Government 

Landowners  do  not  have  only  obligations.  They  also  have  some  rights  and  the 

considered  and 'h  °XCepl'°n'  U"der  any  a"emative  land  system,  these  rfghts  must  be 
considered,  and  they  can  vary.  I  he  lederal  government  may  have  the  right  to  require  a 

nrnd'nV"101^'  °.  a“ompllslunent  with  respect  to  mineral  exploration,  development  and 

eer7l  1  to  DCr  Ihib't  y  ?  resoUfrccf.user-  Converesly,  the  federal  government  may  also  have 
right  to  prohibit  certain  activities  on  its  land,  just  as  the  federal  government  may  have 
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the  right  to  require  the  control  of  effects  upon  the  environment  by  mineral  resource 
utilization.  As  a  sovereign,  the  federal  government  may  have  the  right  to  require  access  for 
nomineral  users  of  the  public  lands,  and  it  may  have  the  right  to  obtain  information  about 
the  mineral  resources  on  the  public  lands.  The  amount  and  nature  of  such  information 
would  add  additional  variability  to  this  dimension. 

1 1  Obligations  of  the  Mineral  Resource  User 

Rights  and  obligations  do  not  apply  solely  to  landowners,  but  are  equally  applicable 
to  tenants  or  users  of  the  land.  Under  any  system  of  public  land  mineral  law,  the  mineral 
resource  user  may  be  obligated  to  perform  specified  amounts  of  exploration,  development 
or  production  work  and  he  may  be  required  to  provide  certain  information  to  the  federal 
government  about  that  work  or  its  results.  Furthermore,  the  mineral  resource  user  may  be 

nrnh^  *°fCOntr°  the.  effects  of  his  activities  upon  the  environment,  and  he  may  in  fart  be 
prohibited  from  engaging  in  certain  activities.  Because  he  is  using  public  land,  the  mineral 
resource  user  may  be  required  to  permit  access  to  other  users  of  the  public  lands.  Because  he 
is  dealing  with  the  federal  government,  the  mineral  resource  user  may  be  required  to  follow 

fromThepubUc  lands.®  ^  ^  ‘°  ^  the  right  '°  remove  mineral  resources 

12.  Rights  of  the  Mineral  Resource  User 

°ffs? “ng  the  °l>ligational  dimension  of  any  public  land  minerals  system  would  be  the 
nghts  of  the  mineral  resource  user.  Under  the  various  possible  alternatives,  the  mineral 

n!fhlTT  Tr  ™ay.  have  the  n»ht  to  remove  one  or  more  mineral  commodities  from  the 
nnh  r  ?n<^S'  furthermore,  the  mineral  resource  user  may  have  the  right  of  access  to  the 
public  lands  or  exploration,  development,  and  production.  In  addition,  the  mineral 
resource  user  may  have  the  nght  to  use  the  surface  of  the  land  for  certain  activities 

ne,l,el°r  TpeC,f,ed-  ^osely  related  to  this,  the  mineral  resource  user  may  have  the  righi 
use  other  than  mineral  resources  (e.g.,  timber)  on  the  public  lands.  The  mineral  resource 
user  may  have  the  nght  to  exclude  other  users  of  the  public  lands,  and  he  may  have  the  right 

h3vee^aln  ‘hl0.rmftl0n  ab°Ut  *he  Publlc  lands-  In  ®eneral>  the  mineral  resource  user  may 

the  ohHp^  t0  ,CnUre  °n  th,C  land  m  accordance  with  other  variables.  These  variations  in 
the  obligations  and  corresponding  rights  of  the  federal  government  have  caused  most  of  the 

serious  issues  involved  in  the  utilization  of  mineral  resources  on  the  public  lands. 
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C.  EVALUATION  OF  SELECTED  ALTERNATIVES 
I .  One  Public  Lands  Mineral  Law 

°ne  of  the  PnncIPaI  alternatives  to  the  existing  public  lands  mineral  system  would  be 
tne  enactment  of  a  single  law  concerning  all  mineral-related  matters  on  the  public  lands.  The 
most  all-inclusive  version  of  this  alternative  would  contain  provisions  relevant  to  all 
subsurface  resources,  including  subsurface  water.  Within  the  assigned  jurisdiction  of  this 
study,  however,  the  extreme  alternatives  considered  would  only  encompass  all  nonfuel 
~  S  ('ntlud‘n8  uranium).  The  alternative  would  involve  repeal  of  all  existing  legislation 
that  has  been  detailed  in  the  legal  study  of  the  nonfuel  mineral  resources  by  Twitty 

lyf  ’  aRd  Mllls'  and  would  replace  the  existing  collection  of  such  laws  with  a  single 
r  r'iTneral  mW  Pfrta,,nin*  to  tlle  Public  lands  and  with  sufficient  specific  detail  to  avoid 

the  need  for  enabling  legislation  in  the  various  states. 

n,,hHrLi^'!liCati0nL°u  th'S  alternative  are  numerous.  The  federal  administration  of  the 
hems  of  |d  .lawt.would  pe  great|T  simplified  as  a  result  of  the  replacing  of  numerous  separate 
..  legislation  with  a  single  law.  It  is  true,  of  course,  that  the  many  court  decisions  and 

of  lIe'78tU  at,°nS  wat  hfC  been  fonnulated  I"  conjunction  with  the  administration 

“  '“  f  legislation  would  no  longer  be  valid.  Nonetheless,  a  law  could  be  written  so  that 

Ivnlfe^u  S  h.6  fxistm8  Judicial  and  administrative  law  considered  desirable  could  be 
phcitly  incorporated  into  the  new  legislation.  Furthermore,  it  would  probably  not  be  long 

i^nTdoubt  that  ri°nteSttS  T°Uld  ^  *°  establish  a  new  set  °f  judicial  decisions,  and  there 
is  no  doubt  tha  administrators  within  the  federal  government  would  very  quickly  establish 
new  sets  of  administrative  rules  and  policies.  quicxiy  establish 

welds' fo^thf Ta  mi.nerals  law  wouid  have  implications  for  state  and  local  governments,  as 
wtl  as  for  the  federal  government.  The  impact  of  a  single  federal  minerals  law  for  public 

,nrtdSdr°U  h  probably  be  felt  most  at  the  state  level.  Such  a  law,  if  made  specific  enough, 
pen  mg  upon  its  specific  features,  could  in  effect  nullify  the  various  state  laws 

pphcatfon^  irT  "it  °f  ?in,ral  reS°UrCeS  °n  th£  pUblic  lands  aRd  -trie?  their 
jun'dictions  S  “y  °  by  the  St3teS  °r  0ther  aPPr0Priate  local 

Drinrnrh?ffm  ?hp"  e,Conomic  envil™ment  of  a  single  federal  minerals  law  would  depend 
primarily  on  the  actual  provisions  of  that  law.  Such  a  law  could,  of  course  simplify 

government:  procedures  and  thereby  lower  government  costs,  and  as  such  it  would  have  a 
definite  impact  upon  the  public  sector  of  the  nation’s  economy.  The  impact  on  the  regional 
economy  and  the  numerous  local  economies  of  the  West,  would  also  depend  upon  the 
ptcific  provisions  of  the  single  law.  The  same  would  be  true  of  the  effects  of  a  single  law 

XnsameePcou^beand  envj™nment?  in  wh*h  nonfuel  mineral  resources  are  utilized. 

I  he  same  could  be  said  of  the  effects  on  the  relationships  between  mineral  resource  users 
and  other  resource  users  on  the  public  lands.  resource  users 

essentially^  twofnM  3  p.'n®*e  ™nerals  law  upon  the  minerals  industries  themselves  would  be 

elmiinate  thT^!  t'  t  h  maJ°r  W°U‘d  be  '°  sbl,plify  mineral  acquisition  and 

,  .™  h  ,netd  ,or  detcnninmg  what  is  a  locatable  and  what  is  a  leaseable  mineral 

S3  Shte  17  JaW\^r'  r°Uld  n°‘  neCCSSarily  mea"  that  distinction 
een  locatable  and  leaseable  minerals  would  be  obliterated.  If  it  were  in  fact  felt 

vahd^.M  °  '"a!n,aln  ‘.hls  distmetion  because  of  certain  characteristics  that  were  considered 
wi  ld  (at  least  at  one  tune)  as  criteria  for  such  distinction,  then  they  could  be  incorporated 

a  e  r  Thfe  essem,al  efteet  of  the  one  piece  of  legislation  would  be  to  simphfy  and 
!  ,°'  the  'ncons'stencics  presently  existing  between  laws  deahng 

with  different  minerals  that  were  enacted  at  different  times  for  different  purposes  The 

g  catest  impact  of  a  single  law  on  the  mineral  industries  would,  however  depend  upon  the 

ZumZ'C  PrOXTnt  of  that  ,aw  Simp,y  establishment  of  one  law  in pice ot ml 
uld  not  necessarily  change  the  major  provisions  of  those  laws.  V 

^  e  a  single  minerals  law  on  the  mineral  resources  of  the  nublir  lunHe 

themselves  would  likewise  depend  upon  the  specific  provisions^ of  thattw  .The 
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significant  step  in  the  direction  of  making  the  law  consist  ■  howevcr'  would  be  a 

as  they  are  the  collection  of  miscellaneous  I™  altl:rnatlve-  °ne  of  these  is  to  leave  much 
deahng  with  locateabte  minerals,  one  law diahng whM  ™S  W°U,d  ,eave  law 

with  disposable  minerals,  and  various  nth^r  8  w*thJeaseaMe  minerals,  one  law  dealing 

— — L 

subsurface  reso'urce^u^;/  oneSc^lln0/ hw*fo  ““h  “?  SUbsurface  waters  (in  effect  all 
somewhat  extreme.  There  are  real  diffeence'  be.t^  rm  ^0  would  P^haps  be 

as  water,  oil,  gas,  steam,  and  helium  fwhinh  n  ee^  those  subsurface  commodities  surh 
to  another  point  withoul  regard  to  propertv  bw  r°m  the  S“e  of  th™  offito 

W  lch  ar<-  normally  found  in  a  solid  state  Perhan"^0!'0031  boundaries)  and  those  minerals 
with  the  hard  minerals  under  a  ingle  law  JS*  T'™0"  °f  a"  of  the  durable  mtoera 
between  the  law  and  geologic  realitv^  i  63  S*ep  3Way  from  the  needed  conScv 

p  n  tne  specific  provisions  of  that  law 
•  tsposition  of  Reserved  Mineral  Rights  Now  in  the  Public  Domain 

public  domaif' inZlvM  w^th  “ot"  nTt^  “  Utilization  of  mineral  resources  in  the 

sold  to  the  owner  of  the  surface  rights  This  ,|tl  7  ,  d  reserved  to  the  federal  government 

SSpl~SiSHS=S 

severed,  as  far  as  the  federal  government'  w„?  3"d  surface  rights  hereafter  would  no?  he 

down  ha  ScenV^  "*?*  mV°h e  a  ^  « *5  So  inVOlVed  in  ^ 

TheimpSXforre,herfedreSrf  1,000  ™e  *”*  ”  ,6SS  and  radge 
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surface  land.  Another  impact  on  the  federal  ad  <T<f  ITerals  now  held  under  Private 
a  simplification  of  that  administration  in 11  ad™mstyatlon  °f  Public  land  minerals  would  be 
which  both  surface  and  mineral  10  ,a'v  would  aPPiy  hereafter  to  areas  in 

problems  arising  from  distinctions  between^  by  the  federai  government,  and  the 

subsurface  would  be  eliminated.  ace  owners  and  federal  ownership  of  the 

beneficial'’ Tnd^wouldbe  stm ilaT^ot ir ° e ffe^ t' oi^p m v J ttf ' ‘  g°Ve“‘  wou,d  be  generally 
respects,  the  various  state  governments  wnnM  h  °^ners  SUfface  land.  In  many 
mineral  resources  now  located  underneath  areas  onC°T  !hf,owners  of  significant  areas  of 
but  do  not  own  the  mineral  rights  For  man7  lo°d  ^  '6  Sta‘eS  0wn  the  surface  rights, 

as  well,  the  alternative  would  mean  an  incmase  in  heta^b  entShand  f0r  S‘3‘e  *ov™nts 
total  real  property  of  the  mineral  CaSe  e  tax  base>  because  of  the  addition  to 

„  The  effects  of  *°  the  federal  government 

but  they  would  be  felt  primarily  through  the be  difficult  to  measure, 
m  immediate  governmental  revenue  caused  hv  fi,„SeC i°r’  lrst-  there  would  be  an  increase 
there  would  be  a  decrease  in  the  income  received  fm*  °f  subsurface  resources.  Second, 
secondary  economic  effects,  however  caused  nri™  i  kT/3  leasin8  There would als° be 
open  to  minerals  exploration  and  acquis“«on  u  T  reduction  size  of  the  areas 

procedures.  Such  an  impact  might  be  far  mor^  m  PUbliC  land  location  or  leasing 
immediate  impact  through  public^sector  revenue  t  Wldespfead  and  significant  than  the 
of  this  alternative  on  state  and  local  economies  Alth  °U  n  alf°  be  the  C3Se  for  the  effect 
economies  would  immediately  increase  and  nTh  A,though  the  tax  bases  of  such  local 

term  the  reduction  in  the  amount  of  publi/land  a vailThle Sf W° U ‘ d  be,'ncreased  in  the  short 
the  location  and  leasing  procedures  could  h j! °  avadable  f°r  minerals  acquisition  through 

development,  and  thus  restrict  development  in C‘  °n  t0ta'  mineral  resource 
Tills,  of  course,  would  also  have  a  lo^a-term  Sf"3'  °fffthe  °Cal  economies  of  the  West, 
revenues.  long  term  adverse  effect  upon  state  and  local  public 

various.  In  most  resplcts^thT  ahemative  would ' VSp  al-  3nd  SOcial  environment  would  be 
government  over  the  direct  effects  on  the  uld.  cllmmate  any  control  by  the  federal 
resource  users,  a.  leas,  through  landTwf1 i,T^Vironment  — d  by  mineral 

environmental  controls  could  not  be  exercLed  thrnfl  h  ,S  n0t  t0  Say’  however’  that 
water  pollution  legislation.  Such  a  distinction  wn.  f  i  oth^r  ^eans  such  as  specific  air  or 
government,  the  public,  and  natural  resource  user^liL  be  advanta^ous  for  the 

°  purposes  within  the  same  law  The  effects  of  thfc  •  it  ’  lr*  ^  ld  * lere  wou,d  be  no  mingling 
o  the  public  lands  would  probably  be  neg^  nonmineral  resource  users 

already  have  had  access  to  the  surface  It  wniiM  |arIy  in  areas  where  other  resources 
potential  conflict  between  mineral  resourrp  ..  d  r?°St  certain,y  eliminate  much  of  the 
subsurface  and  surface  nghtTha^  in  tllose  —  where 

the  problem  potential,  particularly  in  the  urbanized  a VS  ,aS  "?,*  been  serious  to  dale- 
Thd  PrhapS  more  immediate  than  is  realized.  d  “  °  many  WeStern  States-  is  very 

lands  would  be  to  resiricUhrareas'undef  whicMhi^^'ld5  n°W  °perating  on  the  Public 
under  either  the  location  or  leasing  procedures  of ev^i COuld  actiuire  new  mineral  resources 

in  effect,  place  greater  mineral  areas  into  the  Drivale  „  f  PUbJC  3nd  mineral  law-  would, 
of  luture  mineral  resource  acquisition  *  ,  e  sector  and  could  increase  the  problems 

firms  or  individuals  later  ° "  the  °,her  "3lld’  ^  ‘h os l 

available  to  them  complete  ownership  of  h71  °m  the  ,public  lands-  jt  would  make 
simplify  many  of  the  problems  that  now  exist  with  unm/Vd  '  ^  ,hereby  considerably 
on  land  where  the  surface  is  still  controlled  bvfc  mul,n*  clain«  a"d  in  mining 

The  effect  of  the  allern  ui,,.,  ‘lrollcu  °y  the  federal  government. 

mineral  industries  that  are  (or  would  “|jz7n77h?  W°Uld  he  S™ilar  t0  tha'  on  the 
impact  would  be  the  reduction  in  potentia  ?'  rcsou£ces-  Probably  the  greatest 

accessibility  to  those  reseives  caused  by  niacin*  th  bCCaUse  ol  ,he  decrease  in 

hy  Placing  them  under  private  ownership.  In  many 
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f°Und  ^  ‘he  n°n-pUbUC  *and  — 

potential  mineral  lands  at  a  reasonable  price,’ even  for ^explorationThfs ^ ‘°  aCqUire 
consequences  for  the  economy  of  the  nation  as  a  whole  C°U‘d  haVe  senous 

hereafter'  w.mld^eT^to  the  fed'^,  ai‘ematiVe'  °ne  °f  theSe  is  that  mineral  rights 

surface  rights  of  the  publ  dom  un  hi?  S0™" ‘  re,8ardless  °f  the  disposition  ofThe 

the  problems  caused  by  existinror  nmf„ri‘r  n^W?Uld’  °f  itself’  not  e'™mate  any  of 

other  users  of  the  T™  m“eral  res0ur“  —  and 

guarantee  access  to  the  maximum  extent  of  mineral  prlvate  ownership.  It  would,  however, 
domain.  maximum  extent  of  mineral  resources  currently  held  in  the  public 

in  terms  of  2pfZ^t Tnothe^  ^7^  T"?*  righ‘S  pub«‘  <a"d 
mvolved,  but  those  present  surface  owners  mivht  have’t  3  nghts  3S  Such  would  not  be 
certain  depth  (say  1000  feet  or  5<X»^)bS^ 7hV°  '"“T  ?  to  3,1  rights  d°*n  to  a 
mineral  rights  were  disposed  of separately they  cou d Hereafter-  even  if 
than  simply  area  and  commodity  dimensions  Wh  7  ,  de  a  vertlcai  dimension,  rather 

consistent  with  geologic  and  technical  reality'  in  d^^wit^0^  “ndoubtedly  be  more 
about  between  users  of  mineral  resources  and  i.c^r  ?  a.  ^  ^5  conflicts  that  could  come 
below  1000  feet  from  the  surface  wouSn  nroh  M^t!  the  surface-  Most  mineral  deposits 
mining  methods  or  other  methods  involving  3  -y  aV?.  *°  removed  by  underground 
deposits  within  1000  feet  of  the  surface  d'sturbance  of  the  surface,  whereas 

methods  (which  also  remove  the  previous  surriTu  1^7  57  removed  by  surface  mining 
irregular,  however,  this  designation  of  a  aPn,h  ,r  bere  the  surface  of  the  land  is  highly 
it  could  cause  a  restr“  Then,  too, 

could  place  increased  emphasis  on  underground  n  5  deposIts  of  certam  minerals,  and  it 
however,  seriously  restrict  the  use  of  any  caving  me  hods"  *'  C°Uld  aiso’ 

subsurface  techniques  which  result  in  surface  distance  under«tound  mining  or  other 

domain  would  diminaLj^  of  mineral  rights  from  the  public 

claims.  Once  mineral  activities  had  ceased  the  f  T  °,  unpatented,  abandoned  mining 

or  firm  who  had  acquired  it  for mLra^umotes  n?  Iand  would  stil1  belong  to  the  person 

with  other  legislation.  This  prop™  w^Tbe Taxable^ ”  7  °‘her  manner  Consistent 

be  cleared  by  due  process  of  law  under  local  procedure  f  d  3S  SUCh’  3ny  abandonment  could 
It  would  appear  that  the  Zt  wli  Procedures  for  nonpayment  of  taxes. 

hereafter,  those  who  acquire  mineral  rihts  fromth"  of  ‘h,s  alternative  would  be  that:  (1) 
rights  in  fee  simple;  but  (2)  those  who  presently  ®  pubi [*c  domain  also  acquire  the  surface 
rights  have  been  reserved  to  the  federal  government  Vh  surtace  fights  where  mineral 
except  for  explicit  and  immediate  minerals  develonmem  ^  the  mineral  r«hts 

would  result  in  a  maximum  amount  of  mineral  resources  n  hls  combination  of  features 
resource  users,  while  at  the  same  time  elimin  ,  resources  open  to  acquisition  by  mineral 

abandonment  of  exhausted  mineral  DroDerf^s'1 TiT^  °f  th®  problems  caused  by  the 
unclear  titles  to  unpatented  m“latas  rCSU'tant  problems  arising  from 

i.  Unrestricted  Minerals  Reconnaissance  on  the  Public  Domain 

~E  SZSUXSZ.'Si  3?j£r£  “““I' ""  ■“ *■* 

surtace  usage  where  such  uses  are  snerifipd  n  ^  +  involved  in  the  disturbance  of  prior 

government.  Such  gove™ment 77' 7“  Spec“*  “*■  by  «*  feLa, 

for  public  buildings,  national  defense  installations ( 7  necessardy  be  limited  to)  sites 

sites,  and  national  parks  and  monuments  Thk  an  6nergy  test  sites’  hydroelectric 

respects,  already  being  done  by  air  it  would  Ji  aUernatlve  would  permit  what  is,  in  many 

not  detailed  exploration  ?n  other  words  f  °n‘Site  ge°logic  reconnaissance,  but 

non.  in  other  words,  it  would  permit  individuals  searching  for  mineral 
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indications.  Coupled  ^ith  ^h^free ^cces^fn^h110  d,°,maf  Y1  search  of  surface  mineral 
purposes,  however,  would  be  an  absence  of  6  pub1}?  ands  for  mineral  reconnaissance 
rights  to  those  miners  for  which  surfacelndLtio  predlscovtery  Protection  or  preferential 
be  found.  SUrtace  mdlcatl0ns  or  aenal  geophysical  indications  might 

administration  of  the  publi^hnd^Trf  several'  t^  federal.  agencies  responsible  for  the 
serve  to  open  up  many  areas  for  minpr.i  '  S  •  h  pr0vlsl0n  ln  the  mineral  law  would 
from  such  activity.  This  would  undoubted^T™883*106  that  3re  n°W  closed  or  withdrawn 
responsible  for  the  administration  of  tho*  Y  ^  xll  ln.ipact  upon  those  agencies  directly 
those  areas  closed  to *W  WOuld  a,so  Really  define 

necessary  to  provide  justifiable  reasons  for  rccVri  r  in  doing  s0’  11  woldd  probably  be 
elimination  of  any  prediscovery  rights  resulting  from^00688  ^  SUCh  3re3S'  The  specific 
enhance  judicial  processes,  particularly  with  J  t  ? 0n"aissance  activities  would  also 
conflicting  claimants.  ’  y  spect  to  the  handling  of  litigation  by 

D,reIthrf!ectTto°uldtlprobaTi7te  nil  fildl^  'T'  governments  are  difficult  to  estimate, 
greater,  in  that  larger  areas  of  the  oubl  c  tn?  n?  W°U'd  probably  be  considerably 
and  economic  activity  within  the  jurisdictions  r  °U  d  be  open  t0  minerals  reconnaissance, 
be  increased.  This  would  be  the  major  imoact  on  t,Varlous  sta,e  and  local  governments  would 
A  longer  term  effect  would  result  front  the  fact  thaP810?  economic  environment  as  well, 
would  be  opened,  not  necessarilv  to  nhvsici  hat  greater  amounts  of  mineral  resources 

to  their  acquaintance.  The  stimulation  of  reconnaUISIt'°n  byminerals  Producers,  but  at  least 

a  definite,  although  probably  a  relatively  sm  n  ft,vlty  ln  certam  areas  would  have 

regions.  V  reldtlvely  “"all  impact  upon  local  economies  in  those 

reconnaissance  purpose^a!!1  areas^of^he" ''publk' ?nt  ri°f  permitting  free  access  for  minerals 
government  for  specific  government  r  ,P  ds  except  those  actually  used  by  the 

virtually  no  effect  on  the  IZtoZl  ZnlTn^  be  "«'*•  There  is 

a  wilderness  area.  Nor  is  there  much  imract  o  p  ane  towln8  3  magnetometer  flying  over 
geologist  striding  over  open  areas  o  T  na.  ^  ?  a"°ther  fr°m  ,he  boots  of  a  field 

techniques,  the  effects  on  the  physical  environmentPof  °r,wilde™ess  area.  With  modern 

are  literally  almost  unmeasurable  with™,? *,  fge°phys,cai land  geochemicul  surveys 

insigificant  when  compared  to  the  effects  of  X  Zm-  ‘nStJrUments-  They  certainly 

in  mind  that,  without  any  prediscoverv  nrolect^  PU^,C  '?nd  activities'  '*  *ould  be  borne 
of  economic  necessity  be  kept  to  a  h:,!l  ■  Ct  o  ’  m‘nera,s  reconnaissance  activity  would 

users  of  the  public  lands  wouWalso  bemmimir"1'  ^  3  reSU,t’  the  '*«*  on  nonminerai 

wouSaSe^SSr  altCrnatir  °n  ‘he  mineral  ’"^tries 

to  increase  the  nation's  potentially  available  H  i  mmerals  exPl°ration  and,  therefore, 
feature  to  provide  any  really  effec.ive  sour  tn  in  reS°UrCCS'  F°r  Such  an  alternative 
however,  it  would  have  to  be  coupled  with ?„  n  ln.treaslnE  mineral  exploration  activity, 
toward  any  anomalies  that  might  be  encountcredP°ind"|lty acquiring  Prediscovery  rights 
and  use  any  valuable  mineral  deposits  discovered  T  d  s“bset),aent  opportunity  to  develop 
couple  this  alternative  feature  with  a  ,  “  ?  ’  1  \us'  '*  would  Probably  be  necessary  to 

Section  4.  Another  possibility  ,,^'t  invo  e7 T  f^'r  r'"”  'ra"cbise  SyStem  outlined  In 
bidding  system.  Most  likely,  however  the  shunt?8?,?  refusal  as  part  of  a  competitive 

awarding  detailed  exploration  franchises  woiTasxnr!  °f  a  flrs,^ome>  first-served  method  of 
anomalies  during  reconnaissance.  *  L  su  *cient  protection  to  discoverers  of 

considerably3  increase '??i?rdpo?emiaT?ninera|SreVeS  ^  c°nc.erned’  the  alternative  would 

would  most  certainly  bring^he  protisions  of  the”  n  ^  ?"i,ed  S,ates'  The  feature 

in  much  closer  conformity  with  both  technical  and  Ben?1  aW  a?.d  pobcy  0,1  tlle  public  lands 

m  turn  minimize  any  tendency  towart^iaete,2S?  Ec?nomic  reality  would 

of  this  policy.  ettects  that  might  result  from  the  operation 
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4.  Detailed  Minerals  Exploration  Under  Franchise 

Under  this  alternative,  detailed  minerals  exploration  (including  target  area  examination 
and  mineral  deposit  evaluation )  would  be  permitted  on  the  public  lands  under  an  exclusive 
exploration  franchise  designated  for  a  specific  area  for  a  specific  period  of  time  Any 
ranchise  would  be  awarded  on  a  first-come,  first-ssrved  basis  for  a  minimal  per  acre  fee.  For 
the  subsequent  utilization  of  any  mineral  resources  discovered  under  an  exploration 
franchise,  preference  would  be  given  to  the  current  franchise  holder. 

. ,  Pr°ceduye  used  in  this  alternative  would  require  any  individual  or  firm  interested  in 

the  detailed  exploration  of  a  specific  public  land  area  to  apply  for  a  detailed  exploration 
ranchise  for  that  area.  The  franchise  would  be  for  a  specific  period  of  time,  probably  from 
one  to  two  years,  and  renewable  for  additional  periods  of  from  one  to  two  years.  A 

-T™  mi?ht  mak^  the.franchise  renewable  every  six  months.  It  would  be  necessary  for 
the  holder  of  an  exploration  franchise  to  perform  a  certain  amount  of  detailed  exploration 
work  (measured  in  dollar  terms)  within  the  designated  franchise  area  within  six  months  of 
ic  awarding  of  the  franchise  or  relinquish  it.  Subsequently,  additional  amounts  of  work 
would  be  required  during  each  six  months  period. 

detiWn Il<!ldeff0f,  an  fexPloration.  franchise  would  be  required  to  control  any  possibly 
detrimental  effects  of  his  activities  upon  the  natural  environment.  All  basic  (but 

uninterpreted)  iniormation  about  the  franchised  public  land  area  obtained  by  the  holder  of 

a"  “P  oratlon  franchlse  w°u'd  be  made  available  to  the  federal  government  upon 
termination  of  the  franchise  or  within  six  months  thereafter.  The  holder  of  an  exploration 
tranc  ,  wou.d  be  required  to  permit  access  to  the  franchise  area  by  other  users  of  the 
public  lands  so  long  as  public  safety  and  the  security  of  personal  property  would  permit 
The  holder  of  an  exploration  franchise  would  also  be  allowed  to  remove  minor  amounts  of 

buTnot  forsale  ^ltl6S  fr°m  ^  publlc  lands  desi8nated  in  the  franchise  for  testing  purposes, 

in  **  ,exP1loration  franchise  would  involve  all  minerals.  The  maximum  contiguous  area 
initially  involved  in  any  one  exploration  franchise  would  be  five  townships,  and  there  would 
bt  a  fixed  (though  minimal)  per  acre  fee  for  this  amount.  A  fee  of  $1.00  per  acre  per  year 
would  not  be  unreasonable,  or  the  fee  might  be  made  equal  to  the  grazing  rights  fee  for  the 
same  land^  Under  the  alternative,  it  would  be  necessary  for  the  franchise  holder  to  reduce 
the  area  of  the  franchise  every  year,  or  at  least  pay  a  higher  per  acre  fee.  For  example  after 
one  year  it  might  be  made  necessary  to  reduce  the  franchise  to  a  maximunf  of  five 
contiguous  sections,  or  the  per  acre  fee  might  be  doubled.  It  would  be  necessary  even  if 
the  area  were  not  reduced,  to  increase  the  per  acre  franchise  fee  in  order  to’ prevent 

rene^rd  PfeCU,h( IVe  h°ld‘nS  under  any  one  exploration  franchise.  Upon  each  franchise 

rem  d  e’  ther  amount  ‘o  be  paid  per  acre  could  be  increased,  even  without  area 
reduction,  tor  a  five-year  exploration  period  maximum.  This  would  allow  a  legitimate 
minerals  exploration  firm  to  concentrate  its  effort  on  its  most  likely  exploration  target 
a  ,br  in‘ensive  mineral  deposit  evaluation.  Any  exploration  franchise  area  would  be  in 
mu  ,p.P  es  of  forty  acreas>  i-e*.  in  multiples  of  quarter,  quarter  sections. 

I  he  implications  of  the  exploration  franchise  procedure  would  be  many  and  varied  The 

the  uTe  of  nmrt  d  ,e"Tate  tbe  mim"8  Claim  as  '*  is  known  today.  It  would  also  eliminate 

o  undefiLi  ?n,efeS  Urm^  6  exP'oration  Pha“-  There  would  thus  be  no  problem 
undefined,  unpatented  mining  clauns.  Nor  would  there  be  the  problem  of  unsurveyed  or 

poorly  surveyed  claims  and  fractional  claims,  if  the  franchises  would  awarded  for  areas 
defined  by  the  established  federal  land  survey  in  multiples  of  quarter  quarter  sections  This 
a  would  considerably  simplify  the  administration  of  the  pubhc  land  laws  luh 

respect  to  mineral  resources.  It  would  also  make  the  administration  of  the  public  lands 

nonminemllf  a  0°““  n°-  'xT"!  a"V  distinction  or  classification  of  land  as  to  mineral  or 
m  V  firm  or  individual  were  to  apply  for  an  exploration  franchise  for  a  given 
area  ol  public  land  and  be  willing  to  pay  the  per  acre  fee  for  that  franchise  (which  would 
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discovered  "for  *?“,  access  and  P^^ence  in  the  utilization  of  deposits 

discovered,  for  a  limited  length  of  time)  this  would  be  considered  prima  facie  evidence  that 

^nTxclusTveCoft1^  "V'  dep™‘-  The  ?r(St  “d  nt 

&  Tifr  1  •  f  th  and  surface>  but  would  provide  prediscovery  protection. 

,  ^  pnma^y  impact  uP°n  state  and  local  governments  would  be  at  the  county  level 

imoact  onnesetare  tJeIrec?rdi"*  of  ^Patented  mining  claims  would  be  eliminated.  Other 

h™»h  .iJ  ,  d  °Ca  government  of  this  alternative  would  be  essentially  indirect 
through  effects  on  economic  and  other  environmental  factors  indirect, 

economiel'Tt’tonirr^  “W  effeCtS  in  national  as  wel1  as  regional  and  local 
,  ,  ,  ma^e  exploration  for  mineral  resources  on  the  public  lands 

all  tvrDeasbindai!hemhUre  7°"  SeCUre'  TWs  C°Uld  stimulate  the  search  for  mineralresources  of 
all  types  and  thereby  enhance  competition  in  mineral  markets.  The  stimulation  of  the  search 

for  mineral  resources  on  a  uniform  basis  throughout  the  public  land  smtes  could  have  a 

deposits6 o'r" aMeast° tho*1* ^  ‘he  ‘^h’  e“nomies  in  areas  enriched  in  potential  mineral 
maximum  size  for  „  f  T™  considered  geologically  attractive.  The  restriction  to  a 
axirnum  size  for  a  franchise  holder  in  the  placement  of  specific  acreage  and  time 

Pr^ld^d  tcT  restrict'  monTpoUstic^raXf  by"  mfneXfiTs  md  enhance6 

abuse^f  the  iS£  e^uLZ'd  a'S°  if  "°*  ‘he 

,IiP“lic  requirements  in  the  law  regarding  the  effects  upon  the  physical  environment  of 
exploration  activities  should  delineate  those  effects  considered  adverse  TheTnposhioj  of 
precise  acreage  limitations  and  per  acre  fees  for  an  exploration  franchise  as  well  as  the 
exclus'on  ol  nonmineral  surfafce  use  rights,  would  tend  to  restrict  activities  by  those  persons 

l"mitat"on?ndSethrLae<T1rralhdePOSr'  particular’  the  Posi,i°"  of  a  relatively  short-time 
nation  and  the  need  for  the  performance  of  a  specific  amount  of  exploration  work 

La w^f ^87 ^VeiH  timC|  enforced)  would  tend  to  eliminate  current  abuses  of  the  Mining 
.LaW°  1872  ufnder  whlch  Persons  have  used  the  pretext  of  a  mining  claim  in  order  “  gain 
he  use  of  surface  resources  m  selected  areas.  A  requirement  for  the  periodic  reduction  n 

aLlabihty^Mand  for  both"1,  °"6  eXp,loration  /ranchise  would  guarantee  a  maximum 
availability  of  land  for  both  nonmineral  users  of  the  public  lands  and  for  other  mineral 

the  Tnuebb'tCr;;e  °f  a  U?it,°rm  exploratlon  franchise  with  features  as  outlined  should  bring 
m!ii,;"  ro  m,"eral  law  ln  closer  conformance  with  the  technical  and  economic 
two  Her°[  ‘  le™neral  ‘ndustnes  as  they  exist  today  and  as  they  are  likely  to  be  for  the  next 
o  decades.  The  area  franchise  concept  is  in  conformance,  not  with  the  conditions  of  the 

tsrtxztz  .wrsHa s 

today  and  with  Hip  l  conformance  with  the  structure  of  those  orebodies  being  mined 
mini™  i  tlie  land  requirements  ol  other  mineral-producing  activities  The  use  of  a 

to  nnf3!  UCre  Ce  f°r  the  exploration  franchise  would  allow  exploring  firms  or  individuals 
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There  are  of  course,  many  variations  possible  for  this  alternative  system  Soecific 
features  could  be  expanded,  restricted,  or  eliminated.  The  acreage  toitottoU’coK 
c  anged,  the  time  limitations  could  be  changed,  and  the  monetary  dimension  could  be 
aried  considerably  Each  of  the  variations  in  the  basic  features  of  this  alternative  system 

izz  z\z:  irz -sr*  have  to  be  considered  specificai,y-  ^ ^ 

system  established  for  mineral  exploration  under  the  Mining  Law  of  1872  for  locateabie 
minerals.  Of  course,  even  now  the  system  does  not  actually  operate  in  accordance  with  that 
law.  A  continuance  of  this  procedure  would  result,  of  course,  in  the  conhnU?nce  of  the 
pro  ems  that  have  been  created  under  it.  Nevertheless,  some  modifications  of  that  system 

advisable'  to"  require" 

on  ice,  as  well  as  in  the  appropriate  county  recorder’s  office.  B 

wou^be"  disTirfct"  from’a0di^Cati01/  WOuld  1i"volve  the  of  an  exploration  claim ,  which 
oe  distinct  Irom  a  mining  claim  in  that  it  would  entitle  the  holder  or  claimant  tn 

bTTt6  H7,S  °nly  f°r  teSting  and  evaluation-  Specific  work  requirements  would  have  to 
be  attached  to  any  system  involving  an  exploration  claim,  however  Tn  order  ^o  nreve^ 

imnvSrland  .Speculatlon.  for  nonmineral  purposes  under  the  exploration  claim  device  In 
exnlnrat  P6ftS’  explorat,on  claim  would  be  an  irregular,  open-ended,  very-short-term 
A^thp1  ^r,anch,s.e  at  zero  fee-  The  basic  Principles  involved  in  both  are  similar 

It  should  be  kept  m  mind  that  any  exclusive  franchise  system,  even  when  established  on 
aken  mT'  baS,S'  is  subject  t0  administrative  abus^.  Care  would  have  o  be 

apph"a«on“is^an^0or^ecto„SoUfCha  fTnllleZtZZ  W 

all  records  open  to  the  public  would  substantially  reduce  the  potential  forTbuse.""  P'"g 
5.  Land  Acquisition  for  Minerals  Production 

nvo  ye  any  attempt  to  determine  the  value  of  subsurface  resources,  but  these  n  Iffe'?  are 
Chapter's  resources  are  essentially  created  by  mine  development  (See 

operations  under'that'frandifee'for  at" leasfone  year. PranChlse  a"d  ducting  exploration 
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The  implications  of  this  alternative  for  the  administration  of  the  public  land  law  are  that 
such  administration  would  be  essentially  simplified.  There  would  be  no  requirement  for 
specific  proof  of  discovery.  Prediscovery  protection  would  be  provided  by  the  prior 
exploration  franchise.  Desire  on  the  part  of  the  franchise  holder  to  pay  for  the  surface 
resources  at  their  current  appraised  market  value  (irrespective  of  the  presence  of  any  mineral 
resources)  would  be  prima  facie  evidence  of  mineral  discovery.  The  results  of  the 
development  work  requirement  would  substantiate  or  refute  it.  The  alternative  could  also 
eliminate  a  substantial  amount  (if  not  all)  of  the  abuses  of  the  present  Mining  Law 
perpetrated  by  those  desirious  of  obtaining  public  land  surface  rights  at  a  nominal  fee.  Of 
course,  to  eliminate  these  abuses,  it  would  be  necessary  to  establish  the  first-year 
development  work  requirement  at  a  substantial  amount  and  also  to  make  it  proportional  to 
the  area  involved.  An  expenditure  requirement  of  $100  per  acre  in  actual  development  work 
would  not  be  an  unrealistic  standard  under  current  conditions. 

The  immediate  fiscal  impact  upon  the  federal  government  of  this  alternative  would  be  to 
reduce  the  amounts  received  from  mineral  lease  payments,  but  to  increase  the  amounts 
received  from  the  development  of  what  are  now  locateable  minerals  on  the  public  lands. 
Although  lease  bonus  payment  revenues  would  be  decreased,  the  money  that  had  been  paid 
to  the  federal  government  under  such  arrangements  would  probably  be  diverted  to 
productive  uses  in  the  further  exploration  and  development  of  mineral  property.  This  would 
contribute  to  the  more  rapid  development  of  mineral  production  and  should  result,  within  a 

very  ew  years,  in  increased  tax  revenues  to  the  federal  government,  assuming  no  prior 
offsetting  changes  in  the  tax  laws. 

The  impact  on  state  and  local  governments  under  this  alternative  would  be  immediate 
and  primarily  financial  in  nature.  The  purchase  by  private  interests  of  lands  formerly  held 
by  the  federal  government  would  increase  the  tax  base  in  each  of  those  states  and 
communities  in  which  the  land  is  situated.  The  alternative  would  also  eliminate  the  need  for 
keeping  records  on  unpatented  mining  claims  in  the  individual  counties  throughout  the 
public  land  areas  of  the  United  States.  Furthermore,  abandoned  unpatented  claims  would  be 
eliminated  as  a  problem  because  any  land  abandoned  after  production  operations  by  those 
turns  or  individuals  owning  that  land  would  become  forfeit  under  tax  obligations  to  the 
various  counties,  and  title  could  be  cleared  under  established  procedures  for  tax  liens. 

The  impact  of  this  alternative  on  the  national  economy  would  be  twofold.  The  first 
would  be  in  the  financial  portion  of  the  public  sector,  in  decased  public  revenues  from 
leasing  and  bonus  payments,  but  offset  by  increased  tax  revenues  from  profitable 
mineral-producing  operations,  as  well  as  direct  revenue  from  land  sales  by  the  federal 
government.  The  second  facet  of  the  impact  of  this  alternative  on  the  national  economy 
would  be  to  provide  an  incentive  for  a  more  appropriate  allocation  of  investment  capital,  in 
placing  in  proper  perspective  both  the  surface  and  subsurface  uses  of  any  given  piece  of 
public  land.  Since  the  value  of  the  mineral  to  be  produced  would  have  to  be  such  as  to 
compensate  for  the  withdrawal  of  surface  uses  from  their  present  status  (if  mining  involved 
any  surface  disturbance),  a  better  allocation  of  resources  between  competing  uses  of  the 
public  lands  could  be  achieved. 

At  the  state,  local,  and  regional  levels,  the  economic  influences  of  this  alternative  would 
also  have  several  aspects.  One,  as  mentioned,  would  be  through  the  public  sector,  in 
increasing  the  tax  bases  for  state  and  local  governments  through  the  transfer  of  public  land 
to  private  ownership.  The  second  would  be  through  the  stimulus  of  mineral  production 
where  economically  teasible  and  through  the  provision  of  incentives  for  obtaining  the 
highest  economic  use  of  available  land.  In  areas  where  metalliferous  deposits  are  known  or 
are  considered  likely  to  occur  (i.e.,  in  areas  where  the  known  mineral  potential  consists 
chiefly  of  minerals  that  are  now  locateable),  the  increase  in  mineral  activity  would  probably 
be  slight.  Surtace  land  uses  would  have  to  be  given  greater  consideration  in  relation  to 
subsurface  uses,  however,  than  is  now  the  case.  There  is  little  doubt  that  considerable 
impetus  would  be  given  to  the  development  of  mineral  resources  in  areas  now  devoted  to 
the  production  of  the  so-called  leaseable  minerals.  The  optimum  production  of  industrial 
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and  jg^en^^onmen"ab<^^phy^20Jnd^da!a^^^Ue™UvTwouMmine^ecr0forceUthe 
quantitative  measurement  of  competing  uses  of  the  land  by  transferring  permanent 
ownership  to  the  legitimate  minerals  producer.  It  would  also  enable  and  encourage  the 

C  Ztem0"  2°  ud  14  7r  lnJentaH  dUring  a"d  after  productio"  opSf£ 

Chapters  12  and  14.)  continued  ownership  of  mineral-producing  land  after  principal 

p  oduction  operations  have  ceased  has  proved  to  be  a  strong  incentive  for  the"  further 

development,  reclamation  or  conversion  of  mined-out  land  to  its  most  productive  use  i  e 

that  use  which  will  provide  the  greatest  income  to  the  landowner.  There  would  probably  be 

httle  or  no  impact  upon  the  relationship  between  mineral  production  operations  and  the 

ph>  sicei  environment  during  active  minerals  production.  These  environmental  influences 

however,  can  (and  probably  should)  be  taken  care  of  under  other  legislation  specifically 

designed  for  that  purpose.  The  problems  of  atmospheric  pollution  should  dealt  wi  h 

under  specific  legislation  and  not  as  part  of  land  law.  06  dealt  w,th 

he  i™!™  'mPaCt  °f  thisa,ternative  upon  nonmineral  users  of  the  public  land  would 

surface"  and  thembv  (°"  3  d°,lar  b3SiS)  the  Va,ue  of  uses  Tf  the 

,  and  thereby  allow  these  uses  to  compete  in  the  ooen  market  fnr  i nnH  Tim 

alternative  would  also  eliminate  abuses  of  the  existing  mining  laws  by  those  persons  who 

decLre  minerals  intent  only  as  a  means  to  gaining  title  or  access  to  the  surface  of  the  public 

be  fi  t?e  n°  TfaCe  reS0UrC6S’  SUCh  aS  timber'  located  those  lands  There  would 

be  little  or  no  impact  upon  the  users  of  adjacent  public  or  private  lands  by  this  alternative 

Elimination  ol  the  problem  of  unpatented  and  abandoned  mining  clain^ however  would 

nrnd,  3  e  the **  other  users  of  the  public  lands  of  surface  lands  not  a  tualTy  m  Jneds 
production  by  having  those  lands  (once  minerals  production  had  ceased)  revert  to 
appiopnate  local  public  agencies  or  by  allowing  them  to  be  resold  to  other  private  interests. 
induQt  •  major  *niPact  lJlis  mineral  land  purchase  alternative  upon  the  nonfuel  mineral 

under'™:  T?  ^  3  particuiar  OT  individual  were  now  opZing 

t  Mineral  Leasing  Act  or  under  the  basic  Mining  Law  of  1872  For  those  firms  or 

1"  ce'ase3  the  "us^  of  ^thc*  uMat  con®!der.ed  t0  be  locateable, this  alternative  would  force  them 
10  cease  the  use  ot  the  unpatented  mining  claim  and  to  allocate  sufficient  funds  for  the 

purchase  of  all  mineral  lands  that  they  would  wish  to  use  for  minerals  production  and 

associated  actmties,  in  direct  competition  with  other  potential  users  of  the  public  lands 

dnsfer  of  complete  ownership  of  all  subsurface  and  surface  rights  to  the  minerals  producer 

during  and  XrUragH  thie  maximum  utilizatio"  of  land  held  by  the  minerals  producer  both 
unng  and  alter  production  operations.  The  fact  that  mineral-bearing  lands  would  be  held  in 

lee  simple  would  also  assure  the  minerals  producer  and  developer  of  compleTe  protection  if 
his  rights  in  the  further  exploration  and  development  of  that  land. 

for  those  mmeral  producers  operating  under  the  leasing  laws  the  immediate  im nsrt 
woidd  be  to  eliminate  the  necessity  for  competitive  bidding  on  an  unkniwn  quamitTTe 
t  it  placement  oi  competitive  bids  for  unexplored  land.  It  would  also  (as  under  the 
ocaleable  minerals)  require  such  producers  to  give  due  consideration  to  the  surface  value  of 
'andUafd  fo;  m‘"eral  a"d  to  the  reclamation  or  conversion  to  a  W^r  uHEzation 

-  zs,  zzstzz.’sz,  £«  “  d,r  st; 

cu  ar  y  o  ocateable  minerals,  while  at  the  same  time  increasing  the  potential  reserves  of 
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leaseable  imnerdis.  in  the  first  instance.,  reserves  would  be  reduced  by  the  requirement  that 
.the  waftme  <o>ff  sfldtainto  wesgMmoex  m<mM  kmt  (to  toe  foigto  #o  wflfae*  tfte  v^e  in  <dHw* 

uses  of  Che  surface  of  the  Band.  Pn*  the  second  instancy  it  vvoutki  atk>w  gfeater 
and  development  without  regard  to  excessive  bonus  payments,  rentals,  or  royalties  paid  on 
industrial  minerals  land,  particularly  in  areas  of  low  surface  value.  In  areas  of  potential 
multiple  use  of  the  land,  such  as  those  on  which  sand  and  gravel  deposits  are  found  in  the 
fringes  of  established  urban  areas,  the  mineral  land  purchase  alternative  would  probably 
increase  the  availability  of  mineral  resources  by  allowing  multiple  returns  to  be  made  from  a 
single  purchase  price  of  the  land,  i.e.,  from  the  extraction  of  the  mineral  resource  itself  and 
then  from  subsequent  development  for  the  surface  use  of  the  land.  The  alternative  puts  the 
law  in  much  closer  accord  with  economic,  geologic,  and  engineering  reality  in  permitting  a 
proper  allocation  of  values  to  subsurface  and  surface  utilization  of  the  public  lands,  and  in 
eliminating  the  often  inflated  prices  paid  for  unknown  (and  sometimes  known)  minerals 
under  the  bonus  bid  and  leasing  system. 

There  are,  of  course,  a  number  of  variations  to  this  mineral  land  purchase  alternative 
One  of  the  basic  alternatives  is  the  present  system  for  locateable  minerals  under  which 
ownership  of  minerals  and  use  of  the  surface  are  obtained  for  mineral  development  purposes 
by  the  payment  of  a  nominal  fee  or  not  at  all.  The  results  of  this  alternative  on  the 
environment,  upon  the  federal  government,  upon  state  and  local  governments,  and  upon  the 
mineral  industries  themselves  have  been  recorded  over  the  past  100  years.  The  nominal  or 
zero  payment  for  surface  lands  has  certainly  encouraged  the  development  of  nonfuel 
mineral  resources,  primarily  of  those  metallic  ores  that  are  considered  locateable.  On  the 
other  hand,  it  has  also  led  to  abuses  of  the  law  by  those  desirous  of  obtaining  surface  rights 
through  distortion  of  the  mining  laws  that  has  frequently  been  permitted  by  administrative 
agencies  and  the  courts.  The  payment  of  a  nominal  fee  for  mineral-containing  lands  does  not 
allow  the  proper  allocation  of  resources  and  priorities  between  surface  and  subsurface  uses 
ot  the  land.  This  has  already  caused  some  minor  conflict  in  urban  areas  and  is  likely  to  cause 
much  more  conflict  in  the  future.  The  other  extreme  variation  of  this  alternative  is  not  to 
transfer  title  in  fee  simple  to  the  minerals  producer,  but  simply  to  lease  the  desired  mineral 
land  to  him  for  payment  of  a  rental  consistent  with  the  value  of  either  the  surface  resources 
or  the  surface  and  mineral  resources  combined  on  either  a  competitive  bid  basis  or  a 
ir^#°re’  ^rst"servec*’  fixecl  amount  basis.  The  lease  arrangement,  if  for  a  long  enough  term 
and  if  for  a  fixed  amount,  would  be  similar  in  many  respects  to  a  simple  transfer  of  title  in 
tee  simple  in  many  respects  to  a  simple  transfer  of  title  in  fee  simple  for  a  fixed  purchase 
pnce  paid  in  installments.  If  the  lease  is  short-term,  however,  it  removes  from  the  owner 
some  of  the  guarantees  that  he  would  otherwise  have  if  the  land  were  owned  by  him. 
Likewise,  it  removes  some  of  the  incentives  for  converting  the  land  to  the  highest 
economical  use  once  mineral  producing  operations  have  ceased.  The  lease  arrangement  also 
diminishes  the  tax  base  of  state  and  local  governments  by  not  transferring  any  land  to 
private  ownership.  Competitive  leasing  removes  the  protection  accorded  to  the  minerals 
explorer  and  developer  and,  in  effect,  removes  any  strong  incentive  for  mineral 
development,  except  where  the  potential  gains  are  extremely  high.  In  such  cases,  the 
element  of  monopoly  profits  becomes  extremely  strong  and  tends  to  misallocate  investment 
capital.  This  has  already  been  the  case  in  the  petroleum  industry. 

6.  Elimination  of  Distinction  Between  Public  Domain  and  Acquired  Public  Lands 

Under  this  alternative,  all  public  lands  would  be  considered  alike,  regardless  of  their 
location  and  regardless  of  their  status  as  acquired  or  original  public  domain.  Public  lands  on 
which  the  surface  use  by  the  federal  government  is  specific  with  respect  to  governmental 
activity  and  thereby  precludes  mining  activity  (e.g.,  national  defense  installations,  national 
par  s  and  monuments,  post  office  sites,  etc.)  shall  not  be  considered  public  land ,  but  shall  be 
termed  federal  land.  This  alternative  would  simply  remove  from  potential  mineral 
development  under  any  proposed  or  existing  system  those  lands  used  for  particular 
governmental  purposes,  that  is,  for  those  functions  normally  considered  the  prerogative  of 
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the  federal  government,  such  as  national  defense  activity,  governmental  buildings,  national 
parks  and  monuments,  historic  sites,  and  so  forth.  It  would  not  include  those  lands  on 
which  although  the  government  may  have  control)  the  activities  conducted  thereon  are 
normally  fierlormed  by  private  enterprise.  This  would  include  primarily  the  National  Forests 
and  all  those  lands  now  administered  by  the  Bureau  of  Land  Management. 

i  he  ^  impact  this  alternative  on  the  federal  administration  of  the  public  land 
laws  would  be  to  simplify  administrative  procedures  by  removing  the  distinctions  that  now 
exist  under  various  laws  between  acquired  public  land  and  public  domain.  It  would  in 
effect,  increase  the  public  domain  and  make  all  policies  and  laws  presently  applicable  to  the 
public  domain  applicable  to  all  public  lands  (except  those  designated  federal  lands).  The 
alternative  should,  oi  course,  allow  also  for  transfer  back  to  public  domain  of  lands 
specifically  reserved  for  such  activities  as  national  defense  installations  or  atomic  energy  test 
■tes  onCe  those  particu  ar  activities  are  no  longer  being  conducted.  This  alternative  would 

n„hfer:JIUke  a  publ!c  Jands  not  used  for  specific  government  purposes  subject  to  the 
public  land  mineral  law  alternatives  discussed  previously. 

Th,.Thff,.eifleCtSo,°f  th‘S  particular  alternative  on  state  and  local  governments  would  be  nil 

from  the  ihm  016  tecono™y  at  the  nati°nal  level  would  be  minor  and  would  result  primarily 
well\lh  ^nnnantion  of  excess  costs  involved  in  the  administration  of  the  public  lands  as 
in  the  elimination  of  certain  revenues  obtained  from  the  sale  or  lease  of  mineral 
commodities  horn  acquired  land  now  held  by  the  government  of  such  minerals  that  are 

State’and  lj0ns!dered  locateable  under  the  existing  public  domain  legislation.  The  effects  on 
state  and  local  governments  would  be  essentially  minimal  and  only  those  resulting  from  the 

publicLndsnn8  PraCtlC6S  reIated  to  — ived  from  mineral  production  on  acquired 

n  Pe  impact  of  ^ls  alternative  on  the  physical  and  social  environments  under  which  the 
producers  of  mineral  resources  on  the  public  lands  operate  would  be  nil.  The  effect  on  the 
nnnera  industries  themselves  would  be  to  simplify  exploration,  land  acquisition  and 

re^urcefof  °hreUniferdCt<;T;  alten1ative  would  have  virtually  no  effect  on  the  mineral 
Si  ?  o  d  S  ?S  themselves-  except  to  Place  those  mineral  resources  on 
acquired  lane  in  the  same  political  and  legal  status  as  those  on  public  domain  lands  This 

ould  place  the  law  in  much  closer  conformance  with  geological  and  technical  reality 

1  here  are,  of  course,  variations  to  this  alternative.  The  major  one  is  the  continuation  of 
the  present  system  under  which  acquired  lands  are  distinguished  from  original  public 
main  depending  upon  the  particular  legislation  under  original  public  domain  depending 
upon  the  particular  legislation  under  which  they  were  acquired.  This  has  led  to  considerable 
con  usion  and  a  multiplicity  of  variable  practices  and  policies  for  public  lands  which  are  in 
o  her  terms,  not  at  all  distinguishable.  The  implications  of  this  variation,  the  continuance  of 
the  present  system  ot  distinction  between  public  domain  and  acquired  land  is  that  the 

and  rEhCOh1fUr°nmn  m'nerals  exPloration,  acquisition,  and  production  would  be  continued 
and  probably  heightened  as  more  lands  are  acquired  for  public  use  under  future  legislation 

7.  All  Public  Lands  Administered  by  a  Single  Federal  Agency 

Under  this  alternative,  all  public  lands  would  be  administered  by  a  single  agenev  of  the 
Department  of  the  Interior.  This  would  include  those  public  lands  now  Snistered  bv  the 

Department  »“*  r  W°U‘,d  include  thW<W  lands  administered  by  the 

rnm»;  f  f  Defe£se’  tl\e  ^neral  Services  Administration,  or  the  Atomic  Energy 
C  on  mission  for  specific  nuclear  testing.  Under  this  alternative,  prime  responsibil  tv  for The 
public  lands  would  be  held  within  one  exceutive  department  by  one  adndnistrativ/agency 

mmerafpnu7por  admlniSter  PUb'iC  °pe"  expl°ra«°"  a"d  SK  to 

of  the  nnhr1'?*'?1!5  °!  th‘S  alternative  would  ^  felt  primarUy  in  the  federal  administration 

the* Un bed  St  and  *aws  tre«ardln8  milleral  resources.  The  alternative  would  either  eliminate 
the  United  States  Forest  Service  as  a  separate  agency  of  the  Department  of  Agriculture  and 

incorporate  it  within  the  Department  of  Interior,  or  withdraw  LfofThose  areas 
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administered  by  the  Forest  Service  from  possible  mineral  exploration  and  acquisition  and 
5.  rm,fe  forestry  and  grazing  a  specific  activity  of  the  federal  government.  The  more 
S  1  M?  tw'cLcourses  of  action,  of  course,  is  to  place  the  land  areas  now  included 
withrn  the  National  Forests  within  the  jurisdiction  of  .the  Department  of  the  Interior.  Such  a 
move  would  be  likely  to  have  numerous  and  varied  implications  and  repercussions  within 
I  government.  It  would,  however,  result  in  considerable  simplification  and  greater 
coherence  in  public  land  minerals  policy  and  procedures,  and  it  would  also  result  in  the 
lxrng  of  Primary  responsibility  for  mineral  activities  within  the  national  forests,  thereby 

anTthetForeTt\endJcereSPOnSlbUltieS  n°W  St'arCd  by  b0th  the  Bureau  of  Land  Management 

The  impact  of  this  alternative  on  state  and  local  government  would  probably  be  nil  The 

mnsolidaLi0^  rnf  rfgional. economies  would  probably  also  be  slight,  except  as  the 
consohdation  of  federal  agencies  might  diminish  federal  employment  in  local  areas  now 

nrXnhfeh  by  the,Fofesut  Service-  The  direct  effect  on  the  national  economy  would  also 

anHH  y  be  ‘,eatlVey  sllght  and  would  come  through  the  consolidation  of  federal  agencies 

i  otever  T  m8  reduct,°ns  to  the  federal  taxpayer.  At  the  local  and  regional  levels, 
owever,  theie  could  be  a  significant  impact  resulting  from  changes  in  federal  agency  policy 

‘?™rds  competing  uses  of  those  areas  now  included  within  the  National  Forests.  The 

nuhla  h  rn  W°U W  ^?nab c  ueSUlt  1,1  3  greater  incentivc  toward  the  true  multiple  use  of 
public  land  areas  and  the  highest  and  best”  use  of  the  public  land. 

the  nhtriei  S  a  f  thls  alternative  upon  the  relationships  between  the  mineral  industries  and 
nr.?  faan!S°C1u  environment  would  probably  be  minimal.  The  same  would  be  true 

n?,h lie  l»„H  betrn  m  neral  users  °f  the  public  lands  and  nonmineral  users  of  the 

meferent^5  treCteP  areas  where  Forest  Service  administration  has  resulted  in 

nr^h  hi  4  treatment  for  certain  types  of  nonmineral  users.  This  alternative  would 

of  thebpublicUlandsa  m°re  appr°pnate  balance  between  competing  and  complimentary  uses 

to  enhLrem^'eT31;4  °/  al|;ernative  uPon  the  mineral  industries  themselves  would  be 
hose  nmtions  “  of  mineral  exploration,  development,  and  production  operations  on 

wmddnrohaW  i  he  PUb,bC  ands  nOW  controlled  by  the  United  States  Forest  Service.  It 
ould  probably  also  provide  a  greater  incentive  to  the  small  minerals  producer  in  these  areas 

result  to  he  dTmln  t *  Ti!”8  Preference  given  to  large  mineral  producers.  It  could  also 
FnJlt  i  ’t,  f  the  abuses  occasl°ned  by  the  excessive  use  of  free-use  permits  on 

F°  .^  Service  land.  The  probable  impact  upon  the  mineral  resources  of  the  United  States 

The  federarnubhc  landn|  r  aVfabUity'  11  would  undoubtedly  place  tile  administration  of 
anH  „iT  ,P  b,  nd  lawa  (as  they  Pertam  ‘°  mineral  resource  exploration,  development 
and  production)  ,n  much  closer  conformity  with  geologic,  technical,  and  economic  reality 

admTnistmeH’V3^  c  °f  ‘"c  alternat,ve  is  to  retain  the  existing  distinction  between  lands 
administered  by  the  Forest  Service  of  the  Department  of  Agriculture  and  those  lands 

continuation  of  th*  BureaU  °f  Land  Mana8enlent  in  the  Department  of  the  Interior.  The 
continuation  of  this  arrangement  would  mean  a  continuation  of  the  present  distinction  in 

mineral  policy  on  those  two  portions  of  the  public  lands  and  probably  would  result  in 
continued  abuses  of  administrative  authority  by  the  Forest  Service. 

alia0"?-  prob!em  that  would  probably  arise  at  this  point,  particularly  in  view  of  the  other 

d iscoverv6  N3  SC?bed’  Ws0uld  result  from  a  situation  in  which  a  significant  mineral 

r ‘im,I  y  .1!>  made  on  Forest  Service  land  under  an  exploration  franchise  and  is  then 
ollowed  by  a  request  from  the  discoverer  for  the  purchase  of  that  land  for  mineral 
purposes.  It  could  be  said  that,  since  the  particular  area  desired  is  National  Forest  land  it 
should  not  be  sold  to  a  private  interest.  In  the  light  of  the  primary  purpose  of  a  Natmnl 
Forest,  however,  ,f  any  land  now  in  a  National  Forest  area  can  be  considered  to  hive  a 

mobahlvsh  I  "unera|-preducing  area,  there  is  strong  justification  for  advocating  that  it 
Pr°bab‘y  Sh°uld  be  removed  from  the  National  Forest.  This  assumes  that  the  value  of  its 

Chapter  14  SIgnif,Cant',y  gr,eater  than  the  of  its  surface  resources.  (See 

Chapter  14.)  For  hose  areas  considered  worthy  of  preservation  as  wilderness  or  primitive 

areas,  it  would  undoubtedly  be  more  consistent  with  physical  reality  and  with  the  purpose 
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Park'sen^ce  andhremove1  themfrran  statuses  puWiW*1*^  *  qa,  f  dm'nia‘ra‘‘on  of  the  National 

federal  lands ,  and  would  declare  the  preservation  of  a  's  would  make  them  essentially 

specific  federal  activity.  Such  a  procedure  wnnlH  d  *l  <^erness  or  primitive  areas  as  a 

to  the  alternative  uses  of  any  given  portion  of  landTl^t  SenOU*  consideration  be  given 

The  implications  of  this  alternative  and  the  variations  of  it  It"  ^efpubllc  land  category. 

are  largely  political  in  nature.  The  long-range  economy  far'reaching> and  ‘hey 

the  limited  land  and  other  natural  resources  of  the  T  *  °f  *h?  pr°per  allocation  of 
however.  resources  of  the  nation  are  also  directly  involved, 

8.  All  Minerals  to  be  Considered  Alike 

described  that  there  s  1 1  ou  I  d  "b  e '  *  m i n i rnaT  d°  the  existlng  public  land  system  already 
commodities.  Under  this  alternative  feuLe  nTlT  ,the.  various  mineral 

considered  the  same,  and  no  distinctions  woni/ho63^  a!l  nonfuel  minerals  would  be 
classes  of  them.  This  alternative  could  akn  h  .  d  *7,  m,ade . between  ‘hem  or  between  any 
and  the  most  reasonable  variation  would  include  coal*  'TT**?  tbe  fuel  minerals  as  well, 

minerals.  In  other  words,  all  solid  minerals  would  he  7-  Sha  e’  along  wi‘h  ‘he  nonfuel 

The  implications  of  this  alternative  for  the  fed  c  “ded  ln  °ne  minerals  category, 
with  respect  to  mineral  resources  would  be  to  simn^fvth  1 '"s*rat!on  of  ‘he  public  land  laws 
considerably  the  need  for  distinctions  between  P  7  th3-  admmistration  and  to  diminish 
mineral  deposits.  Some  of  thTse  commodities  and  specific 

even  more  questionable.  The  impact  of  the  altemat  v^  questlonable>  and  their  use  is 
probably  be  unnoticeabie,  exce  t  wlere  State,a"d  1<>Cal  8°Verame“ts  *oUid 

payments  for  leaseable  minerals  are  i  ™es  lrom  lease  payments  and  royalty 

The  alternative  would  do  away  with  the  distinction^!??  th°Se  state  and  ,ocal  governments, 
minerals,  and  disposable  minerals  between  locateable  minerals,  leaseable 

pubii^r “r  strr  erf ,n  the  — — * « of 

administration  of  the  law  At  the  same  timp  d  thr0Ugh  slmPhfication  of  the  necessary 
be  either  decreased  (if  all  m  were  conlfd"^^  reC!'V,ed  fr°m  mineral  '^ng  mtgM 

minerals  were  considered  toTe  leajb.e)  The  fmn,, t°'  '“‘7  0r  Creased  «f  all 
governments,  then,  would  primarily  depend  upon  tffe  nth  nat,onal>  loca|.  and  regional 
laws  regarding  mineral  resources  P  er  Provislons  °f  the  public  land 

‘he  bTWeen  th,e  minerals  mdustries  and 

any  public  lands  mineral  system  This  would  •ilsn  1  F  °  ,Upon  °*her  specific  provisions  of 
Of  the  public  lands  mineral  resourc ^and  nllT,  "  'he  Lela“onships  between  users 
themselves,  this  alternative  would  result  essentUhv  F,°r  the  mineral  industries 

development,  and  production  procedures  Z"hi™  'V  slmplifieation  of  exploration, 

provisions  of  public  land  mineral  legislation  Whether  or  nnM?UrSC'i,r  P°n  the  °ther  specific 
increased  mineral  production  would  depend  unon  ho  n  would  Prov|de  an  incentive  to 
Single  category,  and  not  simply  ^th  tL  fact  tZ  all  wlf  m“  'T™  treated  Unde‘  a 
be  tree  of  the  relationships  between  the  minLa  rl^  ,3 ,h  ?fed  a',ke'  The  same  would 
Placing  all  solid  minerals  under  a  slnvle  ‘hemselves  and  the  law. 

law  brings  that  law  into  much  closer  conform.) nreT're  equ.lvalen‘  consideration  under  the 
features  of  the  public  land  mineraHaw £Tproce*d 'tftreT  h°Wever'  otber 

unrealistic  manner,  this  advantage  is  lost  Prohihh,  fh  ,  7  ‘  al1  of  *hose  minerals  in  an 
mineral  resources  that  is  in  conformance  ^7  ^7  th?  0n7. distinction  between  the  various 
upon  the  physical  state  of  those  n  ineraN  n  W°U'd  be  a  distinction  based 

nuids.  In  some  respects,  however,  uncofsoUdated  maSs"  V ^  aS  SOlids  as 

c?  ■"d  »  rsc^tKssia'ss! 
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'here  are  mineral  Thfmost  extreme "variation' 'would* bsfo  ?d*  'eaS‘  “  many  variationa  as 

from  every  other  mineral  This  extremp  ml?  d  to  consider  every  mineral  as  distinct 
and  the  similar  characteristics  of  many  deJ^of^  ^V"  ^  ^  °f  860,0810  reaUty 
approach  has  been  made  to  such  cZn)ZT,f  ,dlssmilar  minerals.  Nevertheless,  an 
treatment  of  different  minerals  "  “  ‘he  existing  system  by ’the 

commodities  is  to  genem,°e ^  clidembleTnSn '-tween  'sm'dar 
lneral  resources  on  the  public  lands  particular^  'C  Se7Ch  for  and  utihzation  of 
categones  are  intermingled  in  the  same  deposit.  here  °  minerals  of  different 

su  bsurface*  reso^rces^lncluding'^eothermaj^sieam  and”  f“?  ^  "°nfuel’  as  wel1  as  «‘her 
particular  characteristics  of  certain  snhsnrf  nd  water,  in  the  same  category  The 

unrealistic  politically,  T”  howe™’  this 

significant  justifications  for  the  treatment  of  ?  d  geologically.  There  are,  nevertheless 
fluid  subsurface  resources  L  s^r ‘eTuU  o"  1^^  T™'  8aS’  he,ium’  a"d  otherwise’ 
a  solid  state.  Such  an  all-inclusive  consideration  of In  aubsurPace  commodities  which  exist  in 
under  the  public  land  laws,  however  would  have  tn  iT”  *’  7  u®  effective  or  meaningful 
legislation,  and  in  particular  to  the  tax  laws  Carried  throutl1  to  01|ier  types  of 

9.  Public  Land  Information  Requirements 

government  could  be  require^"^ Tna^'Tccura t7  T  ^  minera'  ,aw’  the  federal 

information  available  to  potential  users  of  miner?  t  ?  baS1C  geograPhic  and  geological 

variation  of  this  alternative,  thetdeml  gov“n  woomT"  0,6  PUbliC  lands'  Under  one 
States  Geological  Survey,  to  provide  accurate  ?  be  required'  ‘hrough  the  United 

°  a  and  m  t,,e  public  domain  of  the  United  1<V-and  basic  surface  geology  maps 

available  upon  request  solely  for  the  cost  of  nrini'  3tf S,  <pies  °f  these  maps  would  be 

maps,  other  maps  containing  basic  geophysical  tbnf  ^  ,handllng- In  addition  to  these  basic 
readings,  would  also  be  made  available  for  i  d  1  ’  suchas  magnetometer  and  gravimetric 
large-area  background  ~  for  the  P-visioTof  bas" 

Geological  Survey.  This  alternative  would  make  th^  !  "  '  throuSh  ‘he  United  States 
pi Geol08ical  Su™y  a 

Geological  Survey  as ’they  ex^tTodly.  ‘in' oTh*  "  StatCment  °f  the  functions  of  the 
certain  of  the  Survey’s  operations  and  yet  also  anaZf'5’  however,  it  is  a  restriction  of 
of  these  possible  restrictions  and  expansions  would  h  of  c,ertaln  activities.  The  effects 

duect  impact  upon  the  federal  government  it^f  bv  ^1?  There  would  bc  an  initial 
dcral  government  a  provider  of  basic  natnr  i  y  ,s  alternative  feature  making  the 
the  federal  government  provide  basic  back^^T®  The  requirement  , 

geochemical  nature  for  large  areas  of  the  8r  i“ld  mformation  of  a  geophysical  and 
existing  responsibilities.  The  dTect  tp  ct'of  tbi  3ndS  W0Uid’  in  effect’  >>e  an  expanln  of 
activities  on  the  public  lands.  On  the  other  h ,  reqlllremcnt  would  be  to  expand  federal 
with  other  features  of  the  system  being  evaluated)  IT1"  resPects>  this  alternative  (along 
federal  government,  including  those TnvoTed ZT'"  funCtlo"s 
n  the  classification  of  lands  as  mineral  or  noZTJL  t  ’  Z  Specific  minerals  and 

the  Geological  Survey  would  curtail  government  T  removal  ot  such  functions  from 

"Sn“S  IS"'"'  b. 

"*  ”  d"““- —  ssasaass » “X:; 
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g  eatest  direct  impact  upon  local  governments  in  those  unsurveyed  areas 
favorablePITha/yHefle.CtS  °f  alternative  uPon  ‘he  economic  environment  would  be 

saw:  ss  srsz  r  r 

the  information  requirement  would  be  in  lands  whprp  infr»  +•  6  .^rea^es^  miPact  of 

iipiSsiPsii 

on  the  public  lands.  This  would  also  be  true  of  thiTlX^T^T  f "d  °ther  resources 

“„rurces  on  the  pbulic  iands  and  °th- **■.  ««  s;f 

a  s,^'uTP,rld°dyfo1Lfrrh7or0nm!n:ran;ineral  indust™s  «>«nse Ives  would  be  to  provide 
known  mineral  resources  on  the  nubl ic  hndf  °U7eS  f"?  °  more  effective  utilization  of 

and  geologic  data  are  not  now  available  This  would  bfnart^  ‘t"  fV  Whfe  baS'C  geo8raPhic 

yet  been  included  within  the  Public  ^  arly  true  °f  areas  that  have  not 

themselves,  the  requirement  would  in  nff  7  j'!b  respect  to  the  mineral  resources 
and  effective  utdizaUon  bv  the  m,’nl!  u  ’  tmake  addit.onal  resources  available  to  proper 

the  law  and  the ^  administm  t  ^ “es  oT T'  7^  7»uire,nent  would  certainly" bring 
conformance  with  ^logte‘^^^fnXrfedend  8°“‘  in‘°  — h  closer 

severelyTimit  ,°{  "7  information  alternative.  One  would  be  to 

general  public  by  the  federal  government  o/it^d ^  PfUbllC  lands  to  be  suPPlied  to  the 
The  effects  of  this  variation  would  undonhtp  ^  \  mi^lstering  agency  for  the  public  lands, 
the  mineral  resources  on  the  publfc'lan^amfdso^or  ^ th^effrrr  ^1°  the  development  of 
lands.  Adequate  and  complete  basic  inf  or  the  effective  adm>nistration  of  those 

administration  of  any  federal pro* tv t  „  “  ls.a  nece^ry  adjunct  to  the  effective 
the  Geological  Survey  or  other  federal  aeenrb^  ''anatlon.of  ,he  alternative  would  involve 
that  resulting  from  ^  ^ 

already  been  done  in  certain  applied  research  Ictivdil?  ?  m  V  C,ertaln  extent’  this  has 
Bureau  of  Mines,  most  specifically  in  their  nm-n-  tivities  of  the  Geological  Survey  and  the 
In  effect,  under  this  variation  of  the  aitern  lnvoJvil]18  specific  mineral  commodities, 

reconnaissance  and  detailed  exploration  witlTth  ey  would.be  engaged  in  active  minerals 
available  to  the  general  Dublin  Thic  h  +  1  e  lnf°rrnation  to  be  made  immediately 

government  in  fecenT  decades  !is  flre  tnTn  SUCCessful  of  the  United  States 

notorious  example.  ’  md  new  uramum  deposits  being  the  most 

con™mo"pnWv:tUedfirPrns  ^  -  <U»ct 

also  tend  to  have  an  Xt  on  tl  e  feder  7  e"gaged  in  minerals  “Potion.  It  would 
and  personnel  to  specific  areas  of  the  UnmVW  *"  channelling  resources,  time, 
presence  of  selected"  Wable  indications  for  the 

neglect  of  other  areas  of  the  public  land.  This  has,  in  fact,  alrlady  happened  ^vi" 
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nntthlrela'i!.ely  l3rge  6  rlen*  °f  PUblic  land  areas  in  the  Western  United  States  that  stiil  have 

effects* resuItinB  ?“*  ^  La"ds  SurVey'  There  have  also  bee"  Averse  economic 

ettects  resultmg  from  the  practice  of  this  variation  in  the  past.  In  certain  areas  the 

specific* valuable0 miner  fe°phySica!’  and  geochemical  data  with  respect  to  the  occurrence  If 

Iffectoe  utihzatiTof  h  "  SP“  ‘°Catl°nS  has  resulted  '^ated  land  prices  and  made 
elective  utilization  of  those  minerals  in  those  areas  difficult  for  private  interests  This 

Illld  beCe°xnpSectUednt“  continue ' “ploratlon  activ«y  by  the  federal  government 
expected  to  continue  and  perhaps  become  even  more  severe. 

10.  Centralized  Recording  of  Public  Land  Status  Information 

Ur]der  thls  alternative,  the  federal  government  would  be  required  to  keep  in  at  least  one 

sums  oPf  a'u  puWic'  ,an1S  °f  Z  ^  ^  “  aCCPrate  appraisa'llifthe  0^1“ 
without  rh  p  Tt  ud’  and  thls  informatl°n  would  be  available  to  the  general  public 

to  ™6C  ™plications  of  this  alternative  feature  for  the  federal  government  would  be  directed 
towards  the  administration  of  public  lands  by  the  Bureau  of  Land  Management  if 2 

suit  m  a  consistency  of  operation  within  the  Bureau  of  Land  Management^ state  offices  and 

TheUli1i,r  ff:ctanwir°bVement  °f  rCCOrdk/eplng  a"d  la"d  s*a‘-  information6  operation! 

I  nn  11,  •  Ct  WOuld  be  an  expansion  of  activities  in  the  state  offices  of  tile  Bureau  of 

a,  “s  dsT«;i 

impact  on  state  government  would  be  essentially  neutral.  dlreCt 

would  probaCWv0be‘hIffsUeIUC  Seii‘°r  °f  tbefeponomy  of  ‘''is  centralized  records  alternative 
vanous  stlte  -In.il,  m8-  InCreafd  federal  expenditures  would  be  required  in  the 

status  of  public  lands  will,  resneTt^o  '0n  “f’  particular’  the  eost  of  determining  the 

letumel  II  til  ^^‘2^ 

usCTs.rces  «"  pubUc  la"da  ™  rJ^ZZl  To 
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One  of  the  possible  variations  to  this  alternative  feature  (and  which  has  been  practiced 
in  the  past)  is  the  continuing  maintenance  of  information  regarding  public  land  status  with 
regard  to  mineral  claims  available  only  at  the  county  level.  The  effects  of  this  practice  have 
been  several.  One  of  these  has  been  to  remove  from  the  federal  agency  directly  responsible 
for  the  administration  of  the  public  lands  the  information  about  those  public  lands  that  it 
vitally  needs  for  its  administration  to  be  effective.  The  other  impact  has  been  on  local 
governments  in  making  additional  requirements  upon  their  already  overtaxed  facilities  in 
providing  and  maintaining  information  about  federal  lands.  Because  every  county 
government  in  the  United  States  is  operated  in  a  somewhat  different  manner  the 
maintenance  of  records  by  the  counties  has  resulted  in  a  wide  variation  in  the  type  and 
relative  completeness  of  public  lands  mineral  status  records.  This  has  tended  to  make  the 
search  for  and  the  acquisition  of  mineral  resources  on  the  public  lands  of  the  United  States 
more  difficult  for  private  interests  desirous  of  developing  the  mineral  resources  of  the  public 

The  other  extreme  variation  of  this  alternative  is  to  have  all  public  land  information 
available  and  maintained  only  at  the  national  headquarters  of  the  Bureau  of  Land 
Management  in  Wasington,  D.C.,  or,  at  best,  at  a  regional  headquarters  somewhere  in  the 
public  lands  states  of  the  West.  The  implications  of  this  variation  should  be  obvious.  It 
wou  ,  through  the  extreme  centralization  of  information,  restrict  the  availability  of  that 
information  to  the  general  public  and  to  existing  and  potential  mineral  resource  users.  This 
increase  in  the  difficulty  of  access  to  necessary  information  would  have  a  detrimental  effect 
upon  the  utilization  of  mineral  resources  on  the  public  lands  of  the  United  States. 

1 1 .  Other  Alternatives 


There  are  numerous  other  issues  of  public  lands  mineral  policy  that  might  be  treated  by 
specific  alternative  features  of  public  land  law  systems.  Some  of  these  are  substantial,  while 
others  are  relatively  minor.  Some  are  concerned  specifically  with  the  nonfuel  minerals,  while 
others  are  pertinent  to  all  natural  resources.  One  of  the  more  important  of  these  concerns 
t  disposition  of  land  that  has  been  disturbed  by  mining  operations  after  those  operations 
l  ave  ceased  (See  Chapters  13  and  14.)  There  seem  to  be  three  possible  alternatives  for 
dealing  with  this  issue.  The  first  would  involve  doing  nothing  about  post-production 
utilization  or  reclamation  of  mined-out  land.  This  seems  to  be  the  alternative  least  desired 
by  most,  and  the  alternative  with  the  greatest  potential  for  adverse  consequences  upon  the 
government,  the  economy,  the  mineral  industries,  and  the  resources  themselves. 

Another  alternative  would  involve  the  federal  government  directly  in  the  reclamation  of 
mined-out  land.  This  could  undoubtedly  be  costly,  could  result  in  the  destruction  of  new 
values  created  by  tne  rearrangement  of  the  surface  by  mining,  and  could  also  create  an 
added  tax  burden  disproportionate  to  the  benefits  received.  A  more  logical  alternative 
would  have  the  government  provide  economic  incentives  to  private  landholders  or  mineral 
leaseholders  for  the  upgrading  of  land  disturbed  by  mining  operations.  This  could  also  result 
in  public  burdens  disproportionate  to  public  benefits,  however. 

Probably  the  most  logical  alternative  would  be  to  allow  land  that  has  been  mined  to 
remain  in  private  hands  so  that  the  forces  of  the  market  may  dictate  the  uses  to  which  the 
surface  will  be  put  after  mining  has  ceased.  This  is  essentially  a  part  of  the  alternative  for 

ChapteJ 1"  andqiTtl0n  dlSCUSS6d  in  SeCti°n  5'  Reievant  backg™und  data  are  provided  in 

th ,  iS!Ue  that  pe™deS  many  0f  the  alternatives  already  outlined  concerns 

he  amount  of  discretionary  authority  that  the  Executive  Branch,  and  in  particular  the 

Department  of  the  Interior,  may  be  allowed  to  have  in  public  lands  management.  This 
kewise  is  a  Problem  that  is  not  at  all  confined  to  the  nonfuel  minerals,  but  which  is 
appropriate  to  all  natural  resources,  and  in  fact,  to  all  aspects  of  public  land  policy  It  also  is 
an  issue  ot  far  greater  philosophical  import  than  most  of  the  issues  treated  herein  for  the 
actual  impact  of  any  of  the  alternatives  that  could  be  devised  would  depend  largely  upon 
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the  character  of  the  man  occupying  the  position  of  Secretary  of  the  Interior.  At  one 
extreme,  a  system  could  be  developed  that  would  be  so  detailed  and  so  structured  that  the 
Department  of  the  Interior  would  have  little  or  no  discretionary  authority  "a  L  tern 
would  have  all  of  the  disadvantages  of  any  highly  rigid  and  legalistic  system.  On  the  other 

authority  to  th^  Secret  ^  fJ?WiIsbed. that  would  »ve  virtually  unlimited  discretionary 
or  S  Secretary  of  the  Intenor,  who  might  himself  then  delegate  such  authority 

°wo  exTremes  Uetna  En  r  ^*”  ,°f  de*ailed  rules  a"d  regulations.  Between  the* 
features  of  nuwfc  1  'nfin!te  "Umber  °f  pOSsible  '“"Promises.  Like  most  other 

the  best  alternative  d  a"  P  V’  “  15  m°St  Probable  that  °"e  of  these  compromises  is 
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APPENDIX  A 

THE  WORKING  HYPOTHESES 


In  examining  the  changes  that  were  hypothesized  to  have  occurred  in  the  nation’s 
nonfuel  mineral  resources  since  the  period  just  prior  to  the  passage  of  the  country’s  basic 
mineral  legislation,  a  number  of  specific  questions  were  framed.  It  was  asked, 

Have  there  been  discernible  trends  in  the  major  characteristics  including 
average  grade,  size,  degree  of  concealment,  and  major  structural  and  petrological 
features  of  selected  nonfuel  mineral  deposits  that  have  been  brought  into 
production  since  the  1860’s?  Can  any  trends  since  1947  be  projected  to  1985? 

Closely  related  to  this  is  the  question, 

Have  the  relative  proportions  of  metals  produced  as  co-  or  by-products  from 
complex  deposits  and  from  simple  deposits  in  which  they  are  the  principal 
product  changed  in  a  discernible  trend  which  may  be  projected  to  1985 ? 

The  need  for  information  regarding  the  location  of  the  nation’s  nonfuel  mineral 
resources  prompted  two  questions.  The  first  asked, 

Have  there  been  discernible  geographic  shifts  in  the  production  of  nonfuel 
minerals  and  wiil  there  probably  be  farther  shifts  before  1985? 

The  second  was  aimed  more  at  the  reasons  for  the  particular  location  of  nonfuel  mineral 
resources,  and  asked, 

Does  that  part  of  the  contiguous  continental  United  States  west  of  the  105th 
Meridian  have  geological  characteristics  significantly  different  from  the  rest  of  the 
nation,  including  some  mineral  resources  that,  although  presently  not  considered 
valuable,  could  become  commercially  productive  by  1985? 

The  actual  size  as  well  as  the  location  of  the  known  minerals  resources  of  the  United 
States  was  also  of  concern,  and  so  a  query  designed  to  produce  just  such  information  was 
formulated  as, 

For  those  minerals  specified  by  the  Commission’s  requirements,  have  there 
been  varying  estimates  of  reserves  made  since  1947  which  for  various  reasons  have 

not  been  substantiated  by  subsequent  production  figures? 

' 

Finally,  and  of  more  specific  relevance  to  the  public  lands,  it  was  asked, 

Have  there  been  measurable  changes  since  1947  in  the  number  of  claims 
patented,  in  the  number  of  permits  and  leases  issued,  and  in  the  value  of  minerals 
produced  on  public  lands,  and  have  these  changes  been  related  to  certain 
identifiable  characteristics  of  the  nonfuel  mineral  industries  and  public  land 
policy? 

Similarly,  in  order  to  test  the  second  basic  hypothesis  regarding  nonfuel  mineral 
exploration,  development,  and  production,  a  number  of  specific  questions  were  devised. 
Each  of  these  was  related  to  specific  facets  of  mineral  resource  utilization.  The  first  asked, 

Have  there  been  significant  trends  in  the  organization,  methods,  and 
techniques  used  in  nonfuel  minerals  exploration  and  have  these  been  influenced 
by  varying  factors? 
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Preceding  page  blank 


while  the  second  queried, 

Are  there  significant  differences  in  the  methods  and  techniques  of  exploration 
used  jor  different  major  groups  of  non  fuel  minerals? 

and  the  third  was  framed  as, 

\ 

Do  different  phases  of  the  mineral  exploration  process  have  different 
objectives  and  do  they  use  different  methods  and  techniques? 

A  fourth  question  regarding  exploration  methods  and  techniques  inquired, 

Do  different  methods ,  techniques ,  and  phases  of  mineral  exploration  normally 
involve  different  time  spans,  costs,  and  land  areas?  J 

The  m-stwas"5  °f  m'nerals  exPloration  were  likewise  made  the  object  of  several  questions. 

Are.  probabilities  of  success  in  exploration  for  nonfuel  minerals 
determinable,  and  do  they  vary  measurably  by  type  of  resource? 

lskmT°nd  a'S°  inVOlVed  SOme  0f  *he  means  which  minerals  exploration  is  conducted, 
Are  there  several  different  types  of  entities  engaged  in  exploration  for  nonfuel 

minerals  in  the  United  States  and  do  they  have  different  degrees  of  relative 
success  in  performing  such  exploration? 

1  he  minerals  exploration  as  a  result  itself  was  the  object  of  a  third  query  that  asked, 

Have  there  been  measurable  trends  in  the  allocation  of  nonfuel  minerals 
exploration  efforts  between  foreign  and  domestic  areas,  between  publicly  and 

pnvately  held  lands  in  the  United  States  and  between  established  mining  districts 
and  non-productive  areas?  * 

In  an  attempt  to  relate  minerals  exploration  to  the  periods  during  which  the  princinal 
question  was  framed: minera'S  °"  "*  PUb'iC  ,a"dS  WaS  enaCted- the 

Have  the  relevant  characteristics  of,  and  the  organization,  methods,  and 
again ‘since  Zetdy  1860 

would  be  in  *°  in  WhiC"  «»«**'** 

Are  the  relevant  characteristics  of,  and  the  organization,  methods  and 
ec  imques  that  will  be  m  use  in  nonfuel  mineral  exploration  by  1 985  predictable ? 

In  addition  to  those  questions  established  with  specific  reference  to  nonfuel  minerals 
exploration,  another  series  was  devised  relating  to  the  development  of  known  mmeral 
^eposits  and  t.ie  actual  production  of  mmeral  commodities.  A  number  of  these  questions 
were  general  in  nature  out  most  were  related  directly  to  the  relationships  between  mineral 
resource  ufhzation  and  public  land  policy.  Among  the  more  general  quesdon^was 
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H\ive  there  been  measurable  trends  in  the  major  technical  and  economic 
characteristics  of  the  development  and  production  phases  of  the  nonfuel  minerals 
industries,  and  have  these  been  influenced  by  identifiable  factors? 

With  more  specific  reference  to  the  mining  phase  of  production  was, 

Have  there  been  measurable  and  significant  changes  in  the  technical  and 
economic  characteristics  of  nonfuel  mining  methods? 

Even  more  specific  was  the  question, 

Have  there  been  measurable  changes  in  the  utilization  ( intake ,  consumption, 
and  discharge )  of  water  by  the  nonfuel  mineral  industries? 

In  order  to  aid  in  developing  data  about  specific  aspects  of  minerals  production  and  its 
actual  and  potential  relationships  with  the  public  lands  and  public  land  policy,  two  further 
questions  were  set  forth.  The  first  was, 

Have  there  been  changes  in  the  relationships  among  technology,  scale, 
investment,  time,  reserves,  and  prices  involved  in  the  development  and  extraction 
of  nonfuel  mineral  resources? 

The  second  asked, 

Have  there  been  measurable  changes  in  the  number,  size,  land  area  occupied, 
and  concentrations  of  properties  actively  producing  nonfuel  minerals  in  the 
United  States? 

Because  of  certain  specified  informational  needs  defined  by  the  staff  of  the  Public  Land 
Law  Review  Commission,  several  additional  questions  were  designed.  These  concerned 
certain  detailed  aspects  of  minerals  production  related  directly  to  definite  issues  in  public 
land  policy.  The  first  asked, 

Have  there  been  measurable  changes  in  the  importance  of  the  “small”  miner 
in  certain  Western  States,  and  specifically  in  Colorado,  Idaho,  and  New  Mexico? 

The  other  inquired, 

Has  there  been  an  increase  in  the  propensity  to  incorporate  metal  reduction  or 
other  advanced  processing  facilities  ( heretofore  classified  as  manufacturing  plants) 
into  the  mining  and  beneficiation  complex? 

In  order  to  relate  the  development  of  mineral  deposits  and  the  production  of  mineral 
commodities  to  the  time  periods  during  which  the  principal  laws  governing  the  utilization  of 
the  mineral  resources  ot  the  public  lands  were  enacted,  the  following  question  was  framed: 

Have  the  relevant  characteristics  of  nonfuel  mineral  development  and 
production  changed  since  i860  and  again  since  the  early  1 900’s? 

To  further  relate  mineral  development  and  production  to  the  time  period  during  which 
prospective  legislation  would  be  in  force,  it  was  also  asked, 

Does  the  projection  of  existing  trends  make  changes  in  the  major  economic 
and  technical  characteristics  of  nonfuel  mineral  development  and  extraction 
predictable? 
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The  requirements  of  the  Commission  made  it  necessary  to  frame  an  additional  series  of 
questions  about  what  is  probably  the  most  important  of  the  industrial  minerals,  limestone. 
These  involved  primarily  the  production  of  limestone  and  limestone  products  but  were  also 
concerned  with  limestone  as  a  mineral  resource.  The  first  of  this  series  involved  both,  asking, 

Do  the  chemical  and  physical  characteristics  of  limestone  and  other  industrial 
minerals  determine  their  saleability  ? 

The  second  also  involved  other  minerals  as  well  as  limestone.  It  inquired, 

Do  the  major  aspects  of  marketing  limestone  and  similar  industrial  minerals 
vary  significantly  from  those  found  in  marketing  certain  other  non-metallic 
minerals  and  the  metals  or  their  ores? 

The  third  similarly  involved  a  comparison  between  limestone  and  other  mineral 
commodities  in  asking, 

Do  the  size  of  productive  facilities  normally  used,  and  the  time  and  money 
involved,  in  the  development  of  limestone  and  similar  industrial  minerals  deposits 
vary  from  certain  other  non-metallic  minerals  and  from  the  metals  or  their  ores? 

The  fourth  concerned  only  limestone  and  queried, 

In  the  1 1  Western  States  ?re  there  certain  proportions  of  total  available 
limestone  deposits  that  are  suitable  for  different  uses? 

In  order  to  describe  the  position  ot  the  nonfuel  minerals  in  the  economic  environment, 
several  specific  hypotheses  were  framed  as  questions.  These  each  concerned  a  particular 
aspect  ot  the  relative  role  of  the  mineral  industries  in  the  economy  as  a  whole.  The  first 
inquired, 

Has  the  relative  contribution  of  the  nonfuel  mineral  industries  to  national 
income  changed,  as  have  those  of  other  major  economic  sectors? 

The  second  was  similar  and  asked, 

Has  the  relative  importance  to  the  national  economy  of  employment  and 
wages  in  the  nonfuel  mineral  industries. changed  as  have  employment  and  wages  in 
other  major  industries? 

Three  other  questions  were  made  more  directly  relevant  to  the  public  land  states  The  first 
ot  these  asked. 

Has  the  relative  importance  of  the  11  Western  States  region  in  the  total 
employment  and  income  of  the  nation  changed? 

The  second  of  these  closely  paralleled  the  questions  regarding  the  place  of  minerals  in  the 
national  economy,  but  asked, 

Has  the  relative  contribution  of  the  nonfuel  mineral  industries  to  state 
economic  income  in  each  of  the  11  Western  States  changed  as  have  the 
contributions  of  other  major  economic  activities  in  each  of  those  states? 

Similarly,  the  next  question  was, 
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Has  tae  relative  importance  to  the  economies  of  each  of  the  11  Western  States 

of  employment  and  wages  and  salaries  in  the  nonfuel  mineral  industries  changed 

as  have  employment  and  wages  in  other  major  economic  activities  in  each  of  those 
states?  . 

A  more  specific  question  concernec  the  role  of  the  mineral  industries  in  the  public 
sector  Because  of  expected  limitations  imposed  by  the  availability  (or  rather  the 
inavailabihty)  of  data,  it  was  made  to  read, 

in  1 966-67  in  Arizona,  Colorado,  New  Mexico,  and  Utah,  was  the  net  public 
revenue  derived  from  the  nonfuel  mineral  industries  different  from  that  derived 
from  other  major  economic  activities  within  each  state? 

Other  aspects  ol  the  place  of  minerals  in  the  economic  environment  were  also  to  be 
examined  and  this  led  to  questions  such  as, 

In  recent  years,  has  the  economic  development  of  the  Pacific  Basin  had  a 
measurable  effect  upon  the  nonfuel  mineral  industries  of  the  11  Western  States? 

as  well  as  to  one  more  closely  related  to  the  avowed  original  intent  of  the  earlier  mining 
legislation  passed  in  the  1  870’s.  This  was, 

Has  the  development  of  import  replacing  industries  in  the  11  Western  States 
tad  a  measurable  impact  upon  the  nonfuel  mineral  industries  in  those  states  and 
particularly  upon  the  industrial  minerals  industries ? 


The  intended  results  ol  that  early  legislation  also  became  involved  in  the  question. 

Since  1860,  and  particularly  since  1947,  have  there  been  identifiable  patterns, 

)oth  geographic  and  otherwise,  in  the  development  of  nonfuel  mineral  resources 
in  the  1 1  Western  States? 

Finally,  the  need  tor  reasonable  assumptions  about  the  future  of  the  nonfuel  mineral 
industries  led  to  asking, 

Will  changes  in  demand  for  nonfuel  minerals  by  1985  be  likely  to  have  varying 
effects  upon  the  nonfuel  mineral  industries  of  the  1 1  Western  States? 

The  development  of  data  regarding  the  effects  of  the  mineral  industries  upon  the 
physical  and  social  environment  required  the  formulation  of  several  complex  questions 

which  were  actually  composed  of  a  series  of  more  specific  questions.  The  first  of  these 
complex  questions  was  stated  thus: 

Cmi  the  nature  and  magnitude  of  the  effects  of  the  nonfuel  mineral  industries 
upon  both  their  human  and  physical  environments  both  on-site  and  offsite  be 
measured  in  monetary  or  other  terms? 

The  second  ot  this  group  was  far  more  complex  and  dealt  with  various  aspects  of  the 
environment  in  asking. 

Can  the  nature  and  extent  of  the  various  effects  of  the  nonfuel  mineral 
industries  upon  water  resources,  atmospheric  conditions  ( including  noise  levels) 
and  and  soil  resources,  biological  resources,  and  aesthetics  be  measured  in 
monetary  as  well  its  other  terms? 
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rtates^tlnquSd0"  att6mpted  t0  relate  the  envir°nmental  relationships  to  the  public  land 

Are  the  effects  of  the  nonfuel  mineral  industries  upon  the  physical  and  social 
environment  in  the  11  Western  States  similar  to  the  effects  produced  by  those 
industries  in  other  regions  of  the  country?  J 

Three  other  questions  were  devised  to  guide  the  search  for  information  about  potential 
or  expected  changes  in  the  relationships  between  the  mineral  industries  and  the  physical  and 
social  environments.  The  first  of  these  concerned  induced  changes  and  queried, 

Are  there  methods  for  reducing  or  eliminating  the  adverse  effects  upon  the 

ZZTbedeleM?  "d  ^  °f  the* 

The  second  was  also  concerned  with  induced  changes,  but  in  a  more  negative  way.  It  asked, 

Do  unsolved  technical  problems  exist  in  the  reduction  or  elimination  of  the 
adverse  effects  upon  the  environment  of  nonfuel  mineral  industry  activities? 

Tl.  third  involved  potential  future  changes  in  environmental  relationships,  those  that  will 

be  hkdy  to  exist  during  the  period  in  which  prospective  public  land  policy  might  be 
effective.  It  was  worded  to  determine,  p  ty  mignt  De 

Are  there  anticipated  changes  in  the  technology  of  mineral  exploration 
development,  and  production  that  may  have  measurable  impacts  on  theeffects  of 
the  nonfuel  mineral  industries  upon  the  environment?  JJ  J 

One  particularly  complex  question  was  devised  to  guide  the  study  in  examinine  the 

asswcsar 10 — — - *•  *» — 

Have  the  exploration  for  and  the  development  and  production  of  nonfuel 
minerals  m  the  1  Western  States  had  measurable  effects,  either  direct  or  indirect 
upon  the  utilization  of  other  natural  resources  in  the  region,  and  has  this  been 
particularly  true  of  recreation  resources  in-Colorado,  Nevada,  and  Arizona  and  of 
timber  resources  in  Oregon  and  A  rizona?  1 

The  complexity  of  the  question  was  intended  only  to  assure  completeness  in  the  answer. 

!"  °rder  t0  a,ssure  coverage  in  the  study  of  problem  situations  known  to  have  arisen  as  a 
result  ol  mineral  resource  utilization  on  the  public  lands,  several  more  specific  questions 
were  formulated.  Probably  the  most  specific  of  these  was,  questions 

Have  the  present  legal  requirements  for  the  marking,  recording,  and  retention 
JuhTfTT  T7  Claims  h,ad  m~b‘e  effects  upon  other  users  of  the 
P~!:;tm"  <f  S°’  ^  ^  ma*nitUde  °f  th™  fa*  b*  ^es/ed  in 

e.Te,..°^rrS,hWere  somewl’at  less  close|y  defined.  Two  of  these  were  concerned  with  the 
•dlccts  of  other  users  on  the  mineral  industry.  They  asked, 

Have  other  uses  of  the  public  lands  had  measurable  effects  upon  the  non  fuel 
mineral  industries  in  the  11  Western  States,  and  particular^  in  CalifZia 
Washington,  and  Arizona?  Has  the  withdrawal  of  lands  from  possible  Mineral 
industry  use  also  had  such  effects?  F  mineral 
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The  three  final  questions  in  the  environmental  relationships  group  were  aimed  at 
providing  factual  data  for  consideration  of  the  magnitude  of  the  multiple  or  conflicting  use 
problem.  The  fust  of  these  was  worded, 


Can  the  total  land  area  within  the  state  of  Arizona  (in  1966-67)  he  classified 
according  to  use,  and  can  relative  acreages  he  determined  for  the  following  uses- 
mining,  transportation  facilities,  timber  production,  cultivated  agriculture, 
developed  recreation,  public  utilities,  urban  uses,  and  burned-over  areas ? 


A  related  question  injected  economic  variables  and  historical  changes  in  asking, 


Since  the  late  1800’s  has  the  gross  value  per  acre  of  production  of  nonfuel 
minerals,  forest  products,  and  livestock  changed  measurably  in  Arizona? 


The  third  question  concerned  more  recent  activity  only  and  directly 
resource  use  with  the  use  ot  public  land  surface.  It  inquired. 


involved  mineral 


In  recent  years,  has  the  acreage  used  for  mining  purposes  in  Arizona  varied 
with  the  size  of  mining  operation  in  terms  of  productive  capacity? 

In  each  ol  these  three  questions,  Arizona  was  used  for  two  reasons.  First,  data  would  thus 
be  more  readily  available  to  the  study  group  than  for  any  other  state.  Second,  the  variety  of 

Westerns! a tes d  ^  AriZ°na  reProdl,ccs  virtually  every  type  found  in  the  other 

With  respect  to  the  relationships  of  the  nonfuel  mineral  industries  to  the  institutional 
environment,  several  aspects  of  that  environment  were  considered.  These  included  the  legal 
administrative,  and  political  facets  of  the  institutional  framework  within  which  the  mineral 
industries  must  operate.  The  tirst  set  of  questions  developed  involved  the  operation  of  the 
mineral  industries  on  private  lands,  within  the  non-public  legal  environment.  The  first 
question  in  this  set  was  rather  all-inclusive  in  asking, 


Do  the  numerous  terms  and  conditions  of  mineral  tenure  on  non-public  lands 
vary  according  to  the  nature  of  the  original  title,  method  of  title  transfer,  size  of 
area  involved,  duration  of  tenure,  means  of  payment,  nature  of  performance 
requirements  retention  of  interests  by  former  owners,  extent  of  payments  in  lieu 
oj  work,  and  requirements  concerning  environmental  effects? 


subse<J,uen‘  questions  in  this  group  were  also  devised  to  elicit  information  about 
ddlerences  within  the  legal  environment  itself.  The  second  question  was  thus  worded  to  read. 


Do  provisions  governing  nonfuel  mineral  exploration,  development,  and 
production  on  non-public  lands  vary  according  to  the  state  in  which  the  land  is 
located  and  the  type  of  mineral  involved? 


The  third  inquired,  in  similar  fashion. 


Do  provisions  containing  discretionary  rights  to  change  the  terms  and 
conditions  of  mineral  tenure  agreements  on  non-public  lands  regarding  rentals 
royalties,  or  methods  of  operation  during  the  time  of  agreement  vary  according  to 
the  state  in  which  located  and  the  type  of  mineral  involved? 

(orm!ae,ZT'tr?S  Pi!rt-  ol  the.  institutional  environment  section,  two  questions  were 
formulated  to  assist  m  obtaining  data  in  those  instances  where  public  and  private  land 
sys  ems  overlap  ,.e„  where  surface  rights  have  been  transferred  to  private  ownership  bui 

5  *—■  ti”  »-  »■« 
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Has  the  existence  of  reserved  mineral  rights  involving  public  lands  had  varying 
effects  on  the  holders  of  the  surface  rights,  the  nonfuel  mineral  industries,  and 
various  levels  of  government,  and  have  these  effects  varied  according  to  the  type 
of  use  of  the  surface  ( i. e. ,  urban,  intensive  agriculture,  grazing,  timber,  or 
recreation ),  and  can  they  be  measured  in  terms  of  appraised  value  of  the  land,  the 
effects  on  surface  resources  by  mining  activity,  and  the  costs  of  evaluating  the 
mineral  character  of  the  land? 

With  the  future  of  considerably  more  concern  than  even  the  present  in  this  study,  a  further 
question  was  framed  to  determine, 

Can  the  public  land  areas  with  reserved  mineral  rights  that  are  most  likely  to 
become  targets  for  nonfuel  minerals  exploration  and  development  before  1975  be 
determined  and  measured  and  their  land  values  estimated? 

These  overlapping  areas  of  concern  led  directly  to  the  development  of  a  series  of 
questions  regarding  the  actual  effects  of  the  existing  system  of  public  land  policy  with 
respect  to  nonfuel  mineral  resources  and  their  utilization.  The  first  of  this  series  asked, 

Have  the  provisions  of  existing  public  land  law  and  policy  regarding  discovery 
requirements  and  assessment  work  on  mineral  claims  created  physical  and 
economic  problems  in  the  light  of  present  trends  in  nonfuel  mineral  exploration? 

The  second  question  also  involved  a  situation  known  to  be  causing  a  problem,  at  least  in 
some  quarters.  It  was, 

Are  the  provisions  of  existing  public  land  law  and  policy  concerning  the  size 
of  individual  mining  claims  and  leases  consistent  with  existing  trends  in  the  size 
and  shape  of  mineral  deposits  being  exploited? 

Several  more  also  questioned  the  apparent  lack  of  agreement  between  the  existing  system 
and  technical  and  economic  reality.  One  of  these  inquired, 

Are  the  existing  provisions  of  public  land  law  and  regulation  concerning  the 
duration  of  tenure  of  mineral  leases  consistent  with  existing  trends  in  the  length 
of  time  required  to  bring  mineral  deposits  into  production  and  amortize  the 
capital  investment  required? 

Another  also  questioned  the  existing  durations  of  mineral  tenure  on  public  lands,  reading, 

Are  the  existing  provisions  of  public  land  law  and  policy  regarding  the  length 
and  conditions  of  mineral  tenure  consistent  with  current  trends  in  the  costs  of 
mineral  resource  development  and  the  sources  of  funds  available  to  meet  those 
costs? 

Other  questions  were  designed  to  permit  examination  of  various  other  hypothesized 
inconsistencies  between  the  law  and  reality.  One  of  these  read, 

Are  the  existing  provisions  of  public  land  law  and  policy  concerned  with  the 
protection  of  land  and  vegetation  from  despoilment  consistent  with  current 
developments  in  the  processes  of  mineral  exploration  and  utilization? 

while  another  asked, 
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Are  the  existing  provisions  of  public  land  law  and  policy  which  govern  the 
amount  and  terms  of  payment  for  mineral  lands  consistent  with  the  actual  and 
potential  market  values  of  the  mineral  resource  and  the  cost  of  extracting  and 
selling  that  resource? 

Still  another  inquired, 

Are  the  existing  provisions  of  public  land  law  and  policy  governing  the  closing 
of  or  restricting  the  availability  of  lands  for  mineral  industry  activity  consistent 
with  current  trends  in  the  geographic  location  of  nonfuel  mineral  resources  and 
industry  activity  and  with  changing  national  demand  for  nonfuel  minerals  as  well 
as  with  the  magnitude  of  the  areas  actually  used  for  such  activity  and  the  values 
produced  from  those  areas? 

Hypothesized  inconsistencies  within  the  established  legal  and  administrative  machinery 
used  to  carry  out  public  land  policy  were  also  made  the  subject  of  specific  questions.  One  of 
these  queried. 

Are  the  existing  provisions  of  public  land  law  and  policy  concerning  the 
activities  oj  the  federal  government  in  gathering,  using,  and  disseminating 
information  about  nonfuel  minerals  on  public  lands  consistent  with  the  costs 
incurred  by  and  the  revenues  received  from  these  activities  as  well  as  with  the  uses 
made  of  the  information? 

while  another  was  designed  to  ascertain, 

Are  the  existing  provisions  of  public  land  law  and  policy  which  govern  the 
acquisition  of  mineral  lands  held  under  the  jurisdiction  of  different  government 
agencies  consistent  with  the  technical  and  economic  requirements  of  land 
acquisition  to  mineral  producers? 


The  final  question  in  this  set  regarding  the  existing  public  land  system  was  concerned  with 

the  problems  apparently  created  in  some  instances  by  the  conflict  between  law  and  reality 
It  asked, 

Have  the  existing  provisions  of  public  land  law  and  policy  concerning  the  rates 
of  recovery  required  from  nonfuel  mineral  deposits  caused  physical  and 
economic  problems  in  the  light  of  current  trends  in  mining  technology  and 
mineral  markets? 

The  last  group  ol  specific  questions  developed  was  designed  to  aid  in  the  analysis  of 
proposed  alternatives  to  the  existing  system  of  public  land  law  and  policy  with  respect  to 

the  nontuel  mineral  resources  and  their  use.  The  first  and  perhaps  most  obvious  of  these 
was. 


.  1  r<  tin  re  weaknesses  in  existing  public  laud  law  and  policy  which  may  be 
removed  or  alleviated  by  one  or  more  modifications  in  law  and/or  policy? 

The  second  question  followed  from  the  first  in  going  on  to  ask, 

Are  there  certain  requirements,  already  established  technically ,  economically, 
or  legally,  which  make  certain  features  of  any  modification  in  public  land  law  or 
policy  necessary? 


1  1 


Once  the  answers  to  such  questions  as  these  could  be  obtained,  they  would  establish  the 

basic  framework  within  which  the  study’s  two  last  questions  could  be  asked.  Then  it  could 
be  determined, 

Would  any  modification  of  existing  public  land  law  or  policy  involve  an 
operating  procedure  which  could  be  described  prior  to  enactment? 

It  could  also  then  be  asked  in  evaluating  any  proposed  alternative, 

Would  any  modification  of  existing  land  law  or  policy  have  one  or  more 
determinable  impacts ,  either  direct  or  indirect,  on:  (1)  the  nonfuel  mineral 
industries;  (2)  the  federal  and  state  governments;  and  (3)  the  economic,  physical, 
and  social  environment  within  which  the  nonfuel  mineral  industries  operate? 

The  answers  to  this  final  question  would,  of  course,  be  dependent  upon  the  answers  to  all 
those  preceding. 
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APPENDIX  B 


THE  ECONOMIC  GEOLOGY 
OF  THE 

UNITED  STATES 


(Data  relevant  to  Chapters  2,  3,  4,  and  5) 
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Table  B-l 


LIST  OF  MINERALOGICAL  ABBREVIATIONS  USED 
IN  FIGURES  13  THROUGH  16  IN  CHAPTER  2 

(Excludes  standard  chemical  symbols) 


hm 

=  hematite 

cu 

=  native  copper 

Lm 

=  limonite 

pn 

=  pentlandite 

sid 

=  siderite 

cub 

=  cuprite 

Mg 

=  magnetite 

td 

=  tetrahedrite 

Py 

=  pyrite 

tn 

=  tenantite 

po 

=  pyrrhotite 

en 

=  enargite 

ap 

=  apatite 

an 

=  anglesite 

cp 

■=  chalcopyrite 

si 

=  sphalerite 

bn 

=  bornite 

gn 

=  galena 

cc 

=  chalcocite 

cy 

=  chrysocolla 
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Table  B-2 


MIN ERALOGICAL  TRAITS  OF  PRINCIPAL  KNOWN  METALLIC 
MINERAL  DEPOSITS  IN  THE  UNITED  STATES 


Dominant  Minerals  in: 


Metal 

1860 

1947 

1968 

Iron 

high  grade  iron 
oxide,  >  60%  iron 
(hematite,  magnetite) 

high  grade  iron 
oxide,  >  60%  iron 
(hematite,  magnetite) 

low  grade  iron 
oxides  (taconite 
<40%  iron) 

Copper 

high  grade  oxide  and 
sulfide 

low  grade  oxide  and 
sulfide 

low  grade  oxide 
and  sulfide 

Nickel 

not  mined  domestically 

not  mined  domestically 

silicates 

Molybdenum 

not  mined  domestically 

high  and  low  grade 
sulfide 

low  grade  sulfide 

Lead 

carbonate  sulfide, 
oxide 

sulfide 

sulfide 

Zinc 

sulfide  and  oxide 

sulfide 

sulfide 

Gold 

native  metal 

native  metal,  sulfides, 
arsenides,  and  tell- 
urides 

native  metal, 
sulfides,  and 
arsenides 

Silver 

native  metal,  chloride 
and  sulfide 

% 

native  metal,  chloride 
and  sulfide 

sulfide 

Mercury 

sulfide 

sulfide 

sulfide 

Uranium 

not  mined  domestically 

vanadates 

oxide  and 
silicates 

Source  of  Data:  E.  Wisser  and  Associates 
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Table  B-3 


GEOLOGIC  STRUCTURES  OF  PRINCIPAL  KNOWN  METALLIC 
MINERAL  DEPOSITS  IN  THE  UNITED  STATES 


Metal 

Type  of  Structure 

1860 

Iron 

sedimentary  beds  and 
massive  replacements 

Copper 

vein  and  massive  re¬ 
placements 

Nickel 

not  mined  domestically 

Molybdenum 

not  mined  domestically 

Lead 

massive  replacement 
and  veins 

Zinc 

veins  and  massive  re¬ 
placement 

Gold 

placer,  vein,  and 
replacement 

Silver 

vein  and  replacement 

Mercury 

vein  and  replacement 

Uranium 

not  mined  domestically 

Source  of  Data: 

E.  Wisser  and  Associates 

Commonly  Mined  in: 

1947 

1968 

same 

same 

disseminated 

disseminated 

same 

laterite  (bedded) 
and  disseminated 

disseminated  and 
vein 

disseminated 

same 

same 

same 

same 

placer,  vein,  and 
replacement 

replacement,  vein, 
and  disseminated 

same 

same 

same 

vein,  replacement 
and  disseminated 

vein  and  dis¬ 
seminated  in 
sedimentary  formations 

bedded  and 
disseminated 
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Table  B-4 


APPROXIMATE  AVERAGE  SIZE  OF  INDIVIDUAL,  PRODUCING 
MINERAL  DEPOSITS  IN  THE  UNITED  STATES 
(by  Linear  dimensions) 


Typical  Magnitude  of  Orebody  Dimensions  (in  fjet) 


Metal 

1860 

1947 

1967 

Iron 

1 ,000’s  x 

1 ,000’s  x 

1 ,000’s  x 

1 00’s  x 

1 ,000’s  x 

1 ,000’s  x 

10’s 

100’s 

100’s 

Copper  (except 

100’s  x 

1 ,000’s  x 

1 ,000’s  x 

Michigan) 

1 0’s  x 

1 ,000’s  x 

1 ,000’s  x 

<10 

100’s 

100’s 

Nickel 

none 

none 

1 ,000’s  x 

1 ,000’s  x 

100’s 

Molybdenum 

none 

1 ,00G’s  x 

1 ,000’s  x 

1 ,000’s  x 

1 ,000’s  x 

100’s 

100’s 

Lead 

100’s  x 

100’s  x 

1 ,000’s  x 

1 0’s  x 

100’s  x 

1 00’s  x 

<10 

10’s 

10’s 

Zinc 

100’s  x 

100’s  x 

1 ,000’s  x 

10’sx 

100’s  x 

100’s  x 

<10 

10’s 

10’s 

Gold 

1 00’s  x 

1 00’s  x 

1 ,000’s  x 

10’s  x 

100’s  x 

100’s  x 

<10 

10’s 

10’s 

Silver 

100’s  x 

1 00’s  x 

100’s  x 

10’sx 

100’s  x 

100’s  x 

<10 

10’s 

10’s 

Mercury 

1 00 ’s  x 

1 00 ’s  x 

10’sx 

10’sx 

1 0’s  x 

100’s  x 

10’s 

10’s 

10’s 

Uranium 

none 

1 0’s  x 

100’s  x 

10’sx 

100’s  x 

<10 

10’s 

Source:  E.  Wisser  &  Associates 
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Table  B-5 


APPROXIMATE  AVERAGE  SIZE  OF  INDIVIDUAL,  PRODUCING 
MINERAL  DEPOSITS  IN  THE  UNITED  STATES 

(by  tonnage) 

Average  Size  of  Known  Orebody  (in  tons) 


Metal 

1860 

1947 

1967 

Iron 

<  1  million 

<  1 00  million 

>  1 00  million 

Copper  (except 
Michigan) 

<  100,000 

<  1 00  million 

>  1 00  million 

Nickel 

none 

none 

>75  million 

Molybdenum 

none 

<50  million 

>50  million 

Lead 

10,000  ± 

10,000-50,000 

100,000 

Zinc 

1,000-5,000 

10,000-50,000 

100,000 

Gold 

<5,000 

10,000+ 

100,000 

Silver 

<5,000 

1 0,000  ± 

10,000-  100,000 

Mercury 

<5,000 

<5,000 

75,000 

Uranium 

none 

<5,000 

50,000 

Source:  E.  Wisser  &  Associates 
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Table  B-6 


START  OF  PRODUCTION  IN  WESTERN  NON  FERROUS  METAL  MINING  DISTRICTS 


District 

Date  Production 
Started 

Principal  Metals 
Recovered 

California  gold  placers 

1848 

Gold 

New  Almaden,  California 

1850 

Mercury 

Weaverville,  California 

1852 

Gold  (placers) 

Heintzelmann,  Arizona 

1856 

Silver 

Mowry,  Arizona 

1856 

Silver-lead 

New  Idria,  California 

1858 

Mercurv 

Gilpin,  Clear  Creek  Counties, 

Colorado 

1859 

Gold,  silver 

Alma,  Colorado 

1860 

Gold 

Star  Peak,  Nevada 

1860 

Silver,  gold 

Taylorsville,  California 

1860 

Gold 

Aurora,  Nevada 

1861 

Gold,  silver 

Knoxville,  California 

1862 

Mercury 

Bannack,  Montana 

1862 

Gold  (placers) 

Virginia  City,  Montana 

1863 

Gold  (placers) 

Candelaria,  Nevada 

1863 

Silver 

Boise  Basin,  Idaho 

1863 

Gold  (placers) 

Silver  City,  Idaho 

1864 

Silver,  gold 

Vulture,  Arizona 

1865 

Gold 

Grass  Valley,  California 

1865 

Gold 

Mother  Lode,  California 

1865 

Gold 

C  omstock,  Nevada 

1865 

Silver, gold 

Silver  Bell,  Arizona 

1865 

Copper 

Austin,  Nevada 

1865 

Silver 

Sierra  Nevada,  California 

Foothill  copper  belt 

1861 

Copper 

Blue  Mountains,  Oregon 

1865 

Gold 

Helena,  Montana 

1866 

Gold  (placers) 

White  Pine,  Nevada 

1869 

Silver-lead 

Eureka,  Nevada 

1869 

Silver-lead  (zinc) 

Contact,  Nevada 

1869 

Copper,  lead 

Cortez,  Nevada 

1869 

Silver-lead,  with  copper, 

Cottonwood,  Utah 

1870 

(zinc) 

Silver-lead  (zinc) 

Rosita,  Colorado 

1870 

Silver-lead 

Philipsburg,  Montana 

1870 

Gold,  silver  (manganese) 

Ophir,  Utah 

1870 

Silver-lead 

Tuscarora,  Nevada 

1870 

Silver,  gold 

Belmont,  Nevada 

1866 

Silver,  gold,  lead,  copper 

Buena  Vista,  Nevada 

1868 

Silver,  gold 

Gold  Hill,  Utah 

1870 

Copper,  gold 

Radersburg,  Montana 

1866 

Gold 

Pony,  Montana 

1870 

Gold 

Table  B-6  (continued) 


District 


Date  Production 
Started 


4 1 .  Pioche,  Nevada 

42.  Park  City,  Utah 

43.  Chloride,  Arizona 

44.  Great  Western,  California 

45.  Telluride,  Colorado 

46.  Sulfur  Bank,  California 

47.  Darwin,  California 

48.  Oat  Hill,  California 

49.  Mt.  Jackson,  California 

50.  Superior,  Arizona 

51.  Butte,  Montana 

52.  Lake  City,  Colorado 

53.  Cornucopia,  Nevada 

54.  Mt.  City,  Nevada 


1871 

1872 

1872 

1873 

1873 

1874 

1874 

1875 
1875 
1875 
1875 

1874 

1875 
1871 


55.  Mineral  Hill,  Nevada 


1871 


56. 

57! 

58. 

59. 

60. 
61. 
62. 

63. 

64. 

65. 

66. 

67. 

68. 

69. 

70. 

71. 

72. 

73. 

74. 

75. 
7b. 
77. 
73. 
79. 
80 
8i 
82. 

83, 

84, 

85, 


Battle  Mt.,  Nevada 
Tybo,  Nevada 
Union,  Nevada 
Echo,  Nevada 
Oro  Blanco,  Arizona 
Pima,  Arizona 
Leadville,  Colorado 
Globe,  Arizona 
Frisco,  Utah 

Homestake,  South  Dakota 
Tombstone,  Arizona 
Morenci,  Arizona 
Rico,  Colorado 
Bodie,  California 
Tintic,  Utah 
Gibbonsville,  Idaho 
Marysville,  Montana 
Elkhom,  Montana 
Eldorado,  Nevada 
Paradise  Valley,  Nevada 
Lewis,  Nevada 
Bristol,  Nevada 
Rochester,  Nevada 
Hillsboro,  New  Mexico 
Lake  Valley,  New  Mexico 
Southwest  Oregon 
Bonanza,  Colorado 
Old  Dominion,  Arizona 
V/ood  River,  Idaho 
Red  Cliff,  Colorado  (Gilman) 


1871 

1874 

1872 
1871 

1873 
1876 

1875 

1876 

1876 

1877 
1879 
1879 
1879 
1879 

1879 

1880 
1880 

1876 

1877 

1879 

1878 
1878 
1876 
1878 
1878 

1880 
1880 
1881 
1881 
1882 


Principal  Metals 
Recovered 


Silver-lead  (zinc) 
Silver-lead  (zinc) 

Silver 

Mercury 

Silver,  gold,  base  metals 
Mercury 

Silver-lead  (zinc) 

Mercury 

Mercury 

Silver 

Copper,  gold,  silver 
Silver 

Gold,  silver 

Copper,  gold,  silver,  lead, 
(zinc) 

Silver-lead,  gold,  copper 
(zinc) 

Copper,  silver,  gold 
Silver-lead  (zinc) 

Gold,  silver,  lead 
Silver,  gold 
Gold 

Silver-lead,  copper,  (zinc) 
Silver-lead  (zinc) 

Silver 

Silver,  copper,  lead,  (zinc) 
Gold 

Silver-lead  (zinc) 

Copper 

Silver-lead  (zinc) 

Silver,  gold 
Silver-lead  (zinc) 

Gold 

Gold 

Gold 

Gold 

Silver,  gold 
Silver,  gold 

Silver,  copper,  lead,  gold 

Silver,  gold 

Gold 

Silver-lead 

Gold 

Silver 

Copper 

Silver,  gold,  lead 
Gold  (zinc) 
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Table  B-6  (continued) 


District 

Date  Production 
Started 

Principal  Metals 
Recovered 

86. 

Bayard,  New  Mexico 

1882 

Silver,  copper,  lead  (zinc) 

87. 

Johnson  Camp,  Arizona 

1882 

Copper,  silver  (zinc) 

88. 

Butte,  Montana 

1882 

Copper 

89. 

Colville,  Washington 

1883 

r  r 

Lead 

90. 

Shafter,  Texas 

1883 

Silver 

91. 

Neihart,  Montana 

1881 

Silver-lead 

92. 

Mogollon,  New  Mexico 

1885 

Silver,  gold 

93. 

Bisbee,  Arizona 

1885 

Copper 

94. 

Calico,  California 

1883 

Silver 

95. 

Aspen,  Colorado 

1884 

Silver-lead 

96. 

Garfield,  Nevada 

1885 

Silver,  gold 

97. 

Taylor,  Nevada 

1883 

Silver,  gold 

98. 

Courtland-Gleeson,  Arizona 

1883 

Copper,  lead,  silver,  gold 

99. 

Boulder  C  reek,  Montana 

1885 

Gold 

100. 

C’oeur  d’Alene,  Idaho 

1886 

Silver-lead  (zinc) 

101. 

Mammoth,  Arizona 

1886 

Gold  (molybdenum) 

102. 

Jerome,  Arizona 

1888 

Copper 

103. 

Castle  Mt.,  Montana 

1888 

Silver-lead,  copper,  (zinc) 

104. 

Pend  Oreille,  Idaho 

1889 

Gold 

105. 

Hawthorne,  Nevada 

1888 

Lead-silver,  copper 

1 06. 

Crown  King,  Arizona 

1890 

Gold,  silver 

107. 

Mercury,  Utah 

1890 

Gold 

108. 

Creede,  Colorado 

1891 

Silver 

109. 

C  ook’s  Peak,  New  Mexico 

1892 

Silver-lead 

110. 

Goodsprings,  Nevada 

1894 

Silver-lead  (zinc) 

1 11. 

Cochiti,  New  Mexico 

1894 

Gold,  silver 

112. 

Mohave,  California 

1895 

Gold,  silver 

1 13. 

Delamar,  Nevada 

1895 

Gold 

114. 

Congress,  Arizona 

1894 

Gold 

115. 

Harquahala,  Arizona 

1891 

Gold 

116. 

California  dredges 

1896 

Gold 

117. 

Bingham,  Utah 

1897 

Copper 

1 1 8. 

Cripple  Creek,  Colorado 

1898 

Gold 

1  19. 

Lordsburg,  New  Mexico 

1899 

Copper 

120. 

York,  Montana 

1895 

Gold 

121. 

Randsburg,  California 

1896 

Gold,  silver 

122. 

Shasta,  California 

1896 

Copper 

123. 

Bigbug,  Arizona 

1898 

Gold,  silver 

124. 

Kofa,  Arizona 

1897 

Gold 

125. 

Fortuna,  Arizona 

1897 

Gold 

126. 

Georgetown,  Montana 

1900 

Gold 

127. 

Garnet,  Montana 

1896 

Gold 

128. 

Renova,  Montana 

1896 

Gold 

129. 

Octave,  Arizona 

1900 

Gold 

130. 

Hanover,  New  Mexico 

1902 

Zinc 
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Table  B-6  (continued) 


District 

Date  Production 
Started 

131. 

Tonopah,  Arizona 

1903 

132. 

Republic,  Washington 

1903 

133. 

Magdalena,  New  Mexico 

1903 

134. 

Manhattan,  Nevada 

1905 

135. 

Allegahany,  California 

1902 

136. 

Searchlight,  Nevada 

1902 

137. 

Weepah,  Nevada 

1904 

138. 

Safford,  Nevada 

1903 

139. 

Katherine,  Arizona 

1903 

140. 

Warm  Springs,  Montana 

1901 

141. 

Landusky,  Montana 

1903 

142. 

Goldfield,  Nevada 

1906 

143. 

Iron  King,  Arizona 

1906 

144. 

Silver  Peak,  Nevada 

1908 

145. 

Ely,  Nevada 

1908 

146. 

Oatman,  Arizona 

1910 

147. 

Wallapai,  Arizona 

1906-12 

148. 

National,  Nevada 

1908 

149. 

Fairview,  Nevada 

1907 

150. 

Bullfrog,  Nevada 

1907 

151. 

Round  Mt.,  Nevada 

1907 

152. 

Winston,  Montana 

1908 

153. 

Kendall,  Montana 

1910 

154. 

Ray,  Arizona 

1911 

155. 

Miami,  Arizona 

191 1 

156. 

Chino,  New  Mexico 

191 1 

157 

Yerington,  Nevada 

1912 

158. 

Magma,  Arizona 

1913 

159. 

Inspiration,  Arizona 

1915 

160. 

Engels,  California 

1914 

161. 

Clark  Fork,  Idaho 

1913 

162. 

Wonder,  Nevada 

191 1 

163. 

Midas,  Nevada 

191 1 

164 

Buckhorn,  Nevada 

1914 

165. 

Jarbidge,  Nevada 

1916 

166. 

Ruby,  Arizona 

1916 

167. 

Ajo,  Arizona 

1917 

168. 

Walker,  California 

1916 

169. 

Bell,  Arizona 

1917 

1 70. 

171. 

Santa  Fe,  Nevada 

1916 

Pilot  Mts.,  Nevada 

1916 

Principal  Metals 
Recovered 

Silver 

Gold 

Zinc 

Gold 

Gold 

Gold 

Gold,  silver 

Silver,  gold,  lead,  copper 

Gold 

Gold 

Gold 

Gold 

Gold,  silver,  lead,  zinc, 
copper 
Gold,  silver 
Copper 
Gold 
Gold 

Gold,  silver 
Silver,  gold 
Gold,  silver 
Gold,  silver,  lead 
Gold 
Gold 

Copper 

Copper 

Copper 

Copper 

Copper 


Copper 

Copper 

Silver-lead 

Silver,  gold,  copper,  zinc 
Gold,  silver 
Gold,  silver,  lead 

Gold 

Lead-zinc,  silver 

Copper 

Copper 

Silver-lead,  zinc 
Copper,  silver,  gold,  lead 
Mercury,  silver,  gold,  lead 
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Table  B-6  (continued) 


Date  Production 

Principal  Metals 

District 

Started 

Recovered 

172. 

Questa,  New  Mexico 

1923 

Molybdenum 

173. 

Climax,  Colorado 

1924 

Molybdenum 

174. 

Stemple,  Montana 

1922 

Gold 

175. 

Metaline,  Washington 

1930 

Zinc-lead 

176. 

Aravaipa,  Arizona 

1927 

Zinc-lead 

177. 

Bruner,  Nevada 

1926 

Gold,  silver 

178. 

Pecos,  New  Mexico 

1926 

Zinc,  lead,  copper 

179. 

Argenta,  Montana 

1926 

Gold 

180. 

Yellow  Pine,  Idaho 

1932 

Gold,  antimony,  mercury 

181. 

Humbug,  Arizona 

1932 

Gold 

182. 

Silver  Star,  Montana 

1935 

Gold 

183. 

Getchell,  Nevada 

1938 

Gold 

184. 

Bagdad,  Arizona 

1937 

Copper 

185. 

Crodero,  Nevada 

1940 

Mercury 

186. 

Castle  Dome,  Arizona 

1943 

Copper 

187. 

Pima,  Arizona 

1953 

Copper 

188. 

Riddle,  Oregon 

1954 

r  r 

Nickel 

189. 

Copper  Cities,  Arizona 

1954 

Copper 

190. 

San  Manuel,  Arizona 

1956 

Copper,  molybdenum 

191. 

Esperanza,  Arizona 

1959 

Copper,  molybdenum 

192. 

Mission,  Arizona 

1951 

Copper,  molybdenum 

193. 

Mineral  Park,  Arizona 

1964 

Copper,  molybdenum 

194. 

Carlin.  Nevada 

1965 

Gold 

195. 

Uravan  Mineral  Belt,  Colorado 

1898 

uranium 

196. 

Big  Indian  Wash,  Utah 

1952 

uranium 

197. 

Grants,  New  Mexico 

1952 

uranium 

198. 

Gas  Hills,  Wyoming 

1954 

uranium 
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APPENDIX  C 


THE  GEOGRAPHIC  DISTRIBUTION 
OF  SELECTED  NONFUEL  MINERAL  OUTPUT 
IN  THE  UNITED  STATES 


(Data  relevant  to  Chapter  4) 


Preceding  page  blank 


Table  C-l 


K> 

ON 


Year 

GEOGRAPHIC  DISTRIBUTION  OF  GOLD  PRODUCTION  IN  THE  UNITED  STATES 

Percent  of  Total  United  States  Production 

South  Dakota  Nevada  Utah  Washington  +  Arizona 

1947 

19.3 

4.2 

20.0 

6.3 

1948 

18.7 

5.6 

18.3 

8.9 

1949 

23.3 

6.5 

15.8 

9.1 

1950 

27.7 

7.5 

19.1 

8.8 

1951 

23.1 

6.1 

21.8 

9.2 

1952 

25.5 

6.2 

23.0 

8.8 

1953 

27.3 

5.2 

24.7 

9.0 

1954 

29.5 

4.3 

21.9 

9.9 

1955 

28.2 

3.9 

23.5 

10.7 

1956 

31.1 

3.7 

22.8 

11.9 

1957 

31.6 

4.3 

21.1 

12.9 

1958 

32.8 

6.0 

17.7 

14.0 

1959 

36.1 

7.0 

15.0 

14.8 

1960 

33.3 

3.5 

22.1 

16.0 

1961 

36.1 

3.5 

22.2 

17.0 

1962 

37.4 

4.1 

20.2 

15.4 

1963 

39.7 

6.8 

14.7 

16.3 

1964 

42.8 

1.2 

19.8 

17.2 

1965 

36.8 

13.4 

25.0 

16.0 

1966 

33.6 

20.4 

24.3 

12.5 

1967 

38.0 

27.5 

18.2 

7.7 

1970 

43.71P 

3.05  -  48.63P 

21.76P 

16.12P 

1975 

48.58P 

2.38  -  83.88P 

22.14P 

17.57P 

1980 

53.45P 

1.71  -  100. OOP 

22.52P 

19.02P 

1985 

58.32P 

1.03  -  100.00P 

22.91P 

20.48P 

ySd 

=  .974x  +  20.333 

ynj  =  -.134x  + 6.277 

yu  =  .077  x  +  19.919 

Pw+a  =  -291x  +  9-133 

0 

=  2.56 

yn2  =  7.05x  +  6.333 

0  =1.53  cr  =.0292 

a  =2.77 

a  =2.58 

p  =  projection  of  existing  trend 

Source  of  Data:  U.  S.  Bureau  of  Mines  for  1947-1967.  Projections  by  Division  of  Economic  and  Business  Research,  The  1 

Others 

29.9 

27.7 

24.5 

23.8 

22.8 

22.9 

21.9 

21.4 

20.4 

19.9 

20.5 
18.8 
18.1 
i /.7 

14.4 
16.0 

11.5 

9.5 
7.1 

5.6 

6.0 

4.21P 

~P 

~P 

-P 

yo  =  -1.071x  +29.929 


a  =  1.78 


Table  C-2 


GEOGRAPHIC  DISTRIBUTION  OF  SILVER  PRODUCTION  IN  THE  UNITED  STATES 


Percent  of  Total  United  States  Production 


Year 

Idaho 

Utah 

Arizona 

Montana 

Colorado 

Nevada 

Others 

1947 

28.9 

21.7 

12.8 

17.7 

7.1 

3.8 

8.0 

1948 

30.1 

21.1 

12.7 

18.2 

7.9 

4.7 

5.3 

1949 

29.0 

19.4 

14.3 

18.3 

8.3 

5.2 

5.5 

1950 

37.9 

16.7 

12.6 

15.5 

8.2 

3.6 

5.5 

1951 

37.1 

18.4 

12.9 

16.1 

7.0 

2.4 

6.1 

1952 

37.8 

18.2 

11.9 

15.6 

7.1 

2.4 

7.0 

1953 

39.0 

17.9 

11.6 

17.8 

5.8 

1.9 

6.0 

1954 

43.0 

16.7 

11.6 

14.0 

9.3 

1.5 

3.9 

1955 

37.2 

16.8 

12.4 

16.3 

7.5 

2.3 

7.5 

1956 

34.8 

17.0 

13.4 

19.1 

5.9 

2.5 

7.3 

1957 

39.5 

16.2 

13.8 

14.6 

7.3 

2.5 

6.1 

1958 

46.8 

15.5 

13.7 

10.7 

6.0 

2.7 

4.6 

1959 

53.3 

12.0 

12.5 

11.0 

4.3 

1.9 

5.0 

1960 

44.4 

15.5 

15.5 

11.7 

5.4 

2.3 

5.2 

1961 

50.5 

14.7 

14.7 

10.0 

5.7 

1.1 

4.2 

1962 

48.3 

14.8 

14.8 

12.4 

5.7 

.6 

5.6 

1963 

47.4 

15.2 

15.2 

12.0 

6.6 

.6 

4.6 

1964 

45.4 

16.0 

16.0 

14.5 

7.2 

.5 

3.9 

1965 

46.4 

15.3 

15.3 

13.1 

5.2 

1.3 

4.5  ' 

1966 

45.3 

14.5 

14.5 

12.2 

4.8 

2.0 

3.5 

1967 

53.0 

14.3 

14.3 

6.4 

5.7 

1.8 

3.6 

1970 

54.82P 

11.94P 

15.52P 

8.89P 

4.8  7P 

.2 1 P 

3.5  7P 

1975 

59.88P 

10.26P 

16.24P 

6.87P 

4.2  IP 

-.59P 

2.88P 

1980 

64.94P 

8.57P 

16.95P 

4.85P 

3.55P 

-1.39P 

2.18P 

1985 

69.99P 

6.88P 

17.57P 

2.83P 

3.90P 

-2.19P 

1.49P 

y  =  1.012x+  30.538 

y  =  -,338x  +  20.048 

y  =  .143x  +  12.095 

y  =  -.404x+  18.586 

y  =  -.131x+  18.014 

y  =  -.160x  +  4.043 

y  =  -.139x  +  6.910 

a  =  3.94 

O  =  1.71 

a  =  .95 

a  =  2.09 

O  =  .98 

Q 

II 

bo 

o 

O  =  .98 

p  =  Projection  of  existing  trend. 


Source  of  Data:  U.S.  Bureau  of  Mines  1947-1967.  Projections  by  Division  of  Business  and  Economic  Research,  the  University  of  Arizona. 


Table  C-3 


GEOGRAPHIC  DISTRIBUTION  OF  LEAD  PRODUCTION  IN  THE  UNITED  STATES 


Percent  of  United  States  Production 


Year 

Missouri 

Utah 

Idaho 

Composite  Western  States 
(Mont.,  Ariz.,  Col.,  &  Wash.) 

1947 

34.4 

12.9 

20.6 

17  7 

1948 

1949 

1950 

26.2 

31.1 

31.2 

14.3 

12.9 

10.4 

22.7 

19.3 

23.2 

If#/ 

20.9 

20.4 

19  8 

1951 

1952 

1953 

1954 

31.9 

33.1 

36.7 

38.5 

13.0 

12.9 

12.1 

13.8 

19.8 

18.9 

21.8 

21.3 

1  7  #0 

19.3 

19.9 

18.4 

16  1 

1955 

37.1 

14.9 

19.0 

15  7 

1956 

35.1 

14.1 

18.2 

17  3 

1957 

37.3 

13.1 

21.2 

17  7 

1958 

42.3 

15.1 

20.0 

16  1 

1959 

41.2 

14.3 

24.4 

16  0 

1960 

45.4 

16.0 

17.4 

A  U.V 

15  8 

1961 

37.7 

15.6 

27.3 

1  J  ,o 

13  2 

1962 

25.7 

16.1 

35.5 

15  9 

1963 

31.5 

17,8 

29.9 

U.7 

14  3 

1964 

1965 

1966 

42.0 

44.3 

40.4 

14.1 

12.5 

19.6 

24.9 

22.1 

22.1 

I  “#*7 

13.4 

13.6 

I I  4 

1967 

48.1 

17.0 

19.4 

9.6 

1970 

44.3  IP 

17.32P 

25.42P 

10.54P 

1975 

47.23P 

18.43P 

26.61P 

8.32P 

1980 

50.16P 

19.54P 

27.80P 

6.01  P 

1985 

53.08P 

30.65P 

28.99P 

3.86P 

Ym  =.584x  +  30.286 

=.22x  +  11.986 

Yj  =  .238x  +  19.719 

Ywc=-.445x+  21-233 

=4.82 

=1.56 

=4.02 

=1.27 

p  =  Projection  of  existing  trend. 


Source  of  Data:  U.S.  Bureau  of  Mines  1947-1967.  Projections  by  Division  of  Economic  and  Business  Research,  The 
University  of  Arizona. 


Table  C-4 


GEOGRAPHIC  DISTRIBUTION  OF 
ZINC  PRODUCTION  IN  THE  UNITED  STATES 


Percent  Of  Total  United  States  Production 


Year 

Tennessee 

New  York 

Composite  Western 

1947 

4.9 

5.4 

32.8 

1948 

4.7 

5.5 

34.0 

1949 

5.0 

6.4 

32.8 

1950 

5.7 

6.1 

31.2 

1951 

5.7 

5.9 

31.4 

1952 

5.7 

4.9 

31.8 

1953 

7.0 

9.4 

27.4 

1954 

6.4 

11.2 

27.6 

1955 

7.8 

‘  10.3 

28.7 

1956 

8.5 

10.9 

30.8 

1957 

10.9 

12.2 

33.5 

1958 

14.3 

12.9 

34.2 

1959 

21.1 

10.2 

30.8 

1960 

21.0 

15.2 

27.0 

1961 

17.6 

11.8 

34.7 

1962 

14.2 

10.6 

32.2 

1963 

18.1 

10.1 

30.3 

1964 

20.2 

10.6 

30.3 

1965 

20.0 

11.4 

28.9 

1966 

18.0 

12.8 

31.9 

1967 

20.6 

12.8 

30.0 

1970 

24. 70^ 

14.65P 

30.12P 

1975 

29.49P 

16.50P 

29.74P 

1980 

34.28P 

18.34P 

29.36P 

1985 

39.07P 

20.18P 

28.99P 

yt  =  .958x  +  1.695 

yny  =  .369x  +  5.800 

=--075x  +  : 

a  =2.67 

a  =  1.85 

a  =  2.13 

p  =  Projection  of  existing  trend 


Source  of  Data:  U.S.  Bureau. .of  Mines  for  1947-1967.  Projections  by  Division  of  Economic 
and  Business  Research,  The  University  of  Arizona. 
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Table  C-5 


GEOGRAPHIC  DISTRIBUTION  OF  IRON  ORE  PRODUCTION  IN  THE  UNITED  STATES 


u> 

o 


Year  California 


Percent  of  Total  United  States  Production 

Wyoming  Utah  Michigan  &  Minnesota  Others 


1947  1 

1948  .5 

1949  1 

1950  1 

1951  1 

1952  2 

1953  2 

1954  1 

1955  1 

1956  1 

1957  2 

1958  3 

1959  3 

1960  2 

1961  4 

1962  4 

1963  5 

1964  6 

1965  6 

1966  7 

1967  7 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

1 

1 

3 

2 

2 

2 

2 


3 

3 

3 

3 

4 
4 
4 
4 
4 
4 

4 
6 

5 

3 

6 

4 
3 
2 
2 
2 
2 


81 

14 

80 

15.5 

79 

15 

79 

15 

78 

16 

78 

15 

79 

14 

77 

17 

79 

15 

77 

17 

77 

16 

74 

16 

72 

18 

79 

14 

73 

16 

75 

15 

75 

14 

75 

15 

76 

14 

76 

13 

77 

12 

1970 

6.94P 

2.24P 

3.05P 

73.64P 

14.01P 

1975 

8.49P 

2.5  7P 

2.85P 

72.37P 

13.60P 

1980 

10.04? 

2.90P 

2.65P 

71.10P 

13. 18? 

1985 

11.60P 

3.24P 

2.44P 

69.83P 

12.77P 

yc=  .310x  +  -.510 

yw  =  .066x  +  .652 

yu  =  -.040x  +  4.014 

y m&m  ~  *225x  +  79.752 

yQ  =  -.08 3x  +  16.010 

a  =  .96 

a  =  .42 

a  =  1.14 

cr  =3.49 

O  =  2.63 

p  =  Projection  of  existing  trend 

Source  of  Data:  U.S.  Bureau  of  Mines  for  1947-1967.  Projections  by  Division  of  Economic  and  Business  Research,  The  University  of  Arizona. 


Table  C-6 


GEOGRAPHIC  DISTRIBUTION  OF  COPPER  PRODUCTION  IN  THE  UNITED  STATES 


Percent  of  Total  United  States  Production 


Year 

Arizona 

Montana 

Utah 

Nevada 

New  Mexico 

Michigan 

Others 

1947 

43.2 

6.8 

31.4 

5.9 

7.1 

2.7 

2.7 

1949 

44.9 

7.0 

27.2 

5.4 

9.0 

3.3 

3.2 

1949 

47.7 

7.5 

26.2 

5.1 

7.3 

3.6 

3.6 

1950 

44.4 

6.0 

30.6 

5.8 

13 

2.8 

3.1 

1951 

44.8 

6.2 

29.2 

6.1 

7.9 

2.7 

3.1 

1952 

42.8 

6.7 

30.6 

6.2 

8.2 

2.3 

3.2 

1953 

42.5 

8.4 

29.1 

6.7 

7.8 

2.6 

2.9 

1954 

45.2 

7.1 

25.4 

8.4 

7.3 

2.8 

3.8 

1955 

45.5 

8.2 

23.3 

7.9 

6.6 

5.0 

3.5 

1956 

45.8 

8.8 

22.7 

7.3 

6.7 

5.6 

3.1 

1957 

47.5 

8.4 

21.9 

7.1 

6.2 

5.4 

3.5 

1958 

49.6 

9.3 

19.3 

6.7 

5.7 

5.9 

3.5 

1959 

52.2 

8.0 

17.5 

7.0 

4.8 

6.7 

3.8 

1960 

49.9 

8.5 

20.2 

7.2 

6.2 

C  '■» 

\J  .Z. 

1.8 

1961 

50.4 

8.9 

18.3 

6.7 

6.9 

6.0 

2.8 

1962 

52.5 

7.7 

17.7 

6.7 

6.7 

6.0 

2.7 

1963 

54.5 

6.6 

16.8 

6.7 

6.8 

6.2 

2.4 

1964 

55.4 

8.3 

16.0 

5.4 

6.9 

5.6 

2.4 

1965 

52.0 

8.5 

19.2 

5.3 

7.3 

5.3 

2.4 

1966 

51.7 

9.0 

18.6 

5.5 

7.6 

5.1 

2.5 

1.967 

52.6 

6.9 

17.7 

5.3 

7.9 

6.1 

3.5 

1970 

55.44P 

8.66P 

12.95P 

6.35P 

6.5  2P 

7.19P 

2.62P 

1975 

58.13P 

9. OOP 

9.16P 

6.33P 

6.3  2P 

8.19P 

2.44P 

1980 

60.8  2P 

9.35P 

5.37P 

6.32P 

6.12P 

9.20P 

2.26P 

1985 

63.52P 

9.69P 

1.57P 

6.30P 

5.92P 

10.2 1 P 

2.08P 

Ya=  ,539x  +  42.500 

YMa=  ,069x+  7.005 

Y,j  =  -.758x  +  31.152 

Yn  =  -,0026x  +  6.450 

YNM  =  -.040x+  7.490 

YMn  =  .201x  +  3.495 

Y0  =  -.036x 

O  =2.02 

O  =.82 

a  =2.26 

O  =  1.09 

Q 

II 

bo 

a  =  .90 

O  =  .43 

p  =  Projection  of  existing  trend. 

Source  of  Data:  U.S.  Bureau  of  Mines  1947-1967.  Projections  from  Division  of  Economic  and  Business  Research,  the  University  of  Arizona. 


Table  C-7 


GEOGRAPHIC  DISTRIBUTION  OF  MERCURY  PRODUCTION  IN  THE 

UNITED 

Year 

Percent  of  Total  United  States  Production 
California  Nevada 

Others 

1947 

73.9 

16.7 

9.4 

1948 

77.8 

8.4 

14.8 

1949 

45.2 

42.0 

12.8 

1950 

84.9 

15.0 

.1 

1951 

58.7 

19.2 

22.1 

1952 

57.7 

28.1 

14.2 

1953 

64.8 

22.7 

10.5 

1954 

60.7 

26.8 

12.5 

1955 

52.1 

30.3 

17.6 

1956 

37.3 

24.3 

38.4 

1957 

47.7 

18.2 

34.1 

1958 

58.8 

19.3 

21.9 

1959 

54.7 

22.9 

22.4 

1960 

56.5 

23.6 

19.9 

1961 

59.0 

23.7 

17.3 

1962 

60.7 

25.0 

14.3 

1963 

71.0 

25.9 

3.1 

1964 

72.8 

23.1 

4.1 

1965 

68.5 

17.0 

14.5 

1966 

73.0 

15.2 

11.8 

1967 

68.9 

19.8 

11.3 

1970 

63.58? 

24.35P 

14.96? 

1975 

64.13P 

25.16P 

14.73? 

1980 

64.68P 

25.97P 

14.50? 

1985 

65.23P 

26.78P 

14.26? 

yc  =  .  11  Ox  +  60.929 
a  =  11.51 


yE1  =  .162x  +  20.452 
a  =  6.96 


y0  -  .047x  +  16.086 
a  =  8.77 


p  =  Projection  of  existing  trend 


Source  of  Data:  U.  S.  Bureau  of  Mines  for  1 947-1 967.  Projections  by  Division  of  Economic 
and  Business  Research,  The  University  of  Arizona. 


Table  C-8 


GEOGRAPHIC  DISTRIBUTION  OF  MOLYBDENUM 
PRODUCTION  IN  THE  UNITED  STATES 


Percent  of  Total  United  States  Production 


Year 

Colorado 

New  Mexico 

Others 

1947 

43 

.6 

56.4 

1948 

49 

.8 

50.2 

1949 

48 

1.0 

51 

1950 

42 

.6 

57.4 

1951 

58 

.7 

41.3 

1952 

55 

.3 

44.7 

1953 

65 

.2 

34.8 

1954 

73 

.2 

26.8 

1955 

70 

.1 

29.9 

1956 

65 

.05 

34.95 

1957 

70 

0 

30 

1958 

59 

0 

41 

1959 

72 

0 

28 

1960 

73 

0 

27 

1961 

72 

0 

28 

1962 

64 

0 

36 

1963 

73 

0 

27 

1964 

62 

0 

28 

1965 

65 

0 

35 

1966 

62 

9 

29 

1967 

67 

11 

21 

1970 

77.30P 

17P 

1 8.7 1 P 

1975 

82.91P 

27P 

12.04P 

1980 

88.52P 

37P 

5.37P 

1985 

94.13? 

47P 

-P 

yc  =  1.122x  +  50.371 

ynm  1  =  -.039x  +  .670 

y0  =  -1.334x  + 

a  =  7.30 

ynm2  =  +  9 

a  =  6.46 

a  =.180 

p  =  Projection  of  existing  trend 

Source  of  data:  U.  S.  Bureau  of  Mines  for  1 947-1967.  Projections  by  Division  of  Economic 
and  Business  Research,  The  University  of  Arizona. 
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Table  C-9 


GEOGRAPHIC  DISTRIBUTION  OF  URANIUM  ORE  PRODUCTION  IN  THE  UNITED  STATES 


OJ 


Year 

New  Mexico 

1947 

1948 

3.3 

1949 

1.6 

1950 

0.8 

1951 

2.9 

1952 

2.7 

1953 

8.9 

1954 

18.4 

1955 

13.9 

1956 

34.4 

1957 

27.0 

1958 

30.1 

1959 

39.8 

1960 

42.5 

1961 

42.0 

1962 

46.6 

1963 

34.9 

1964 

39.2 

1965 

44.8 

1966 

48.3 

1967 

51.7 

1970 

63. OOP 

1975 

77.52 P 

1980 

92.00P 

1985 

100.00P 

Wyoming 

Colorado 

0 

70.0 

0 

64.6 

0.1 

56.6 

0 

50.9 

0.1 

52.7 

0.8 

38.0 

1.2 

28.7 

2.6 

23.3 

4.2 

17.3 

6.2 

19.4 

12.3 

19.4 

12.9 

15.7 

18.5 

14.5 

20.5 

14.4 

18.1 

13.8 

23.7 

14.1 

21.8 

12.9 

21.7 

13.4 

23.8 

14.5 

22.7 

12.5 

30.3  7P 

P 

38.30P 

-P 

46.23P 

-P 

54.16P 

-P 

Utah 


5.6 

15.7 

22.4 

20.4 

19.3 

31.1 
33.9 
48.0 

35.4 
37.0 
29.0 

23.6 

16.7 

16.4 

16.1 
18.7' 

21.7 

10.8 
6.8 
6.6 

9.09P 

4.03P 

-P 

-P 


ynm  =  2.904x  +  (-.3.789) 
O  =5.85 


yw=  1.586x  + (-6.100) 
a  =2.88 


yc=  2.91 9x  +  59.005 
0  =8.84 


yu=  -1.01 2x  +  32.384 
a  =  10.71 


Arizona  others 


21.1* 

18.0 

20.0 

25.0 

24.0 

20.1 

16.7 

10.6 

7.6 
7.9 
6.1 
4.4 
4.0 

3.2 

2.3 

3.6 

2.7 

4.3 

2.3 
0.4 

-P 

-P 

-P 

-P 

ya  =  -1.280x+  23.637 
a  =3.78 


0.0 

0.1 

0.8 

1.2 

1.1 

1.0 

1.6 

1.1 

2.5 

3.1 

3.5 

3.6 

3.8 

3.6 

1.1 

4.8 

6.6 

5.1 

4.2 
4.6 

6.16P 

7.56P 

8.96P 

10.36P 

y0  =  .280x  +  (-.295) 


p  -  Projection  of  existing  trend 

Source  of  Data:  U.S.  Bureau  of  Mines  for  1 947-1967.  Projections  by  Division  of  Economic 


and  Business  Research,  the  University  of  Arizona. 


Table  C- 10 

GEOGRAPHIC  DISTRIBUTION  OF 
PHOSPHATE  ROCK  PRODUCTION  IN  THE  UNITED  STATES 


Percent  of  Total  United  States  Production 


Year 

Western  Field 

Florida 

Tennessee 

1947 

4 

72 

14 

1948 

7 

79 

14 

1949 

9 

78 

13 

1950 

8 

80 

12 

1951 

10 

79 

11 

1952 

10 

80 

10 

1953 

11 

79 

10 

1954 

11 

79 

10 

1955 

14 

76 

10 

1956 

12 

79 

9 

1957 

12 

77 

11 

1958 

13 

77 

10 

1959 

14 

77 

9 

1960 

17 

74 

9 

1961 

12 

78 

10 

1962 

14 

76 

10 

1963 

13 

77 

10 

1964 

13 

78 

9 

1965 

15 

77 

8 

1966 

15 

78 

7 

1967 

14 

80 

6 

1970 

17.14P 

79.07P 

6.48P 

1975 

19.20P 

79.81P 

5.09P 

1980 

21.25P 

80.55P 

3.70P 

1985 

23.30? 

81.29P 

2.31P 

yw  =  .410x  +  7.295 

yf=.148x  +  75.514 

yt  =  -.278x  +  13 

a  =  1.67 

a  =  2.25 

a  =  1.01 

p  =  Projection  of  existing  trend 


Source  of  Data:  U.S.  Bureau  of  Mines  for  1947-1967.  Projections  by  Division  of  Economic 
and  Business  Research,  The  University  of  Arizona. 
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APPENDIX  D 


THE  AVERAGE  GRADE  OF 
NONFUEL  MINERALS  MINED 
IN  THE  UNITED  STATES 


(Data  relevant  to  Chapter  4) 


9 
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Preceding  page  blank 


Table  D-l 


AVERAGE  RECOVERABLE  CONTENT  OF  MINERAL  COMMODITIES 
ORE  MINED  IN  THE  UNITED  STATES,  PRECIOUS  METALS 


FROM 


Gold  From  Gold 


Year 

(oz./ton) 

1947 

.220 

1948 

.229 

1949 

.254 

1950 

.277 

1951 

.286 

1952 

.31 1 

1953 

.354 

1954 

.340 

1955 

.344 

1956 

.339 

1957 

.325 

1958 

.331 

1959 

.346 

1960 

.345 

1961 

.355 

1962 

.333 

1963 

.300 

1964 

.298 

1965 

.296 

1966 

.299 

1967 

.352 

1970 

.352 

1975 

.370 

1980 

.387 

1985 

.404 

Yau=.0034x  +  .273 
cr=.  0343 


Placer  Gold 
(oz./yd.3) 

.0048 

.0044 

.0043 

.00^-9 

.0046 

.0054 

.0056 

.0062 

.0071 

.0067 

.0070 

.0078 

.0088 

.0074 

.0056 

.0095 

.0093 

.0080 

.0065 

.0063 

.0084 

.0090 

.0099 

.0109 

.0110 

Yau(p)=.  0001 96x  +  .00445 
0  =  00112 


Silver  From  Silver  Ore 
(oz./ton) 

19.546 

20.109 

12.599 

17.956 

22.522 

22.369 

18.557 

20.355 

18.381 

14.839 

16.001 

20.208 

21.765 

16.100 

22.468 
20.423 
18.830 
17.009 
14.902 

13.468 
13.608 

16.354 

15.448 

14.641 

13.835 

Yag=-.1613x  +  19.966 
a  =2.957 


Source  of  Data:  U  S  Bureau  of  Mines  for  1947-1967.  Projections  by  the  Division  of 
Economic  and  Business  Research,  the  University  of  Arizona. 
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Table  D-2 


AVERAGE  RECOVERABLE  CONTENT  OF  MINERAL  COMMODITIES 
FROM  ORE  MINED  IN  THE  UNITED  STATES,  BASE  METALS 


Year 

Copper  (%) 

Zinc  (%) 

Lead (%) 

Iron  (%) 

1947 

.90 

5.3 

2.7 

41 

1948 

.92 

5.6 

2.7 

40 

1949 

.91 

5.5 

2.5 

40 

1950 

.89 

5.5 

2.6 

39 

1951 

.90 

5.3 

2.4 

39 

1952 

.85 

10.4 

2.5 

38 

1953 

.85 

9.2 

2.3 

38 

1954 

.83 

13.7 

2.4 

36 

1955 

.83 

11.5 

2.3 

34 

1956 

.78 

5.3 

2.3 

34 

1957 

.77 

4.1 

1.6 

34 

1958 

.79 

4.0 

2.0 

33 

1959 

.74 

3.7 

2.1 

31 

1960 

.73 

3.5 

2.1 

31 

1961 

.75 

3.9 

2.2 

28 

1962 

.75 

3.9 

2.6 

28 

1963 

.74 

3.7 

2.9 

27 

1964 

.73 

3.9 

2.8 

28 

1965 

.70 

3.9 

2.8 

28 

1966 

.67 

3.7 

2.9 

28 

1967 

.63 

3.8 

3.0 

27 

1970 

.623P 

3.07P 

2.64? 

24.05? 

1975 

.558P 

2.00? 

2.71? 

20.02? 

1980 

.492? 

.917? 

2.78? 

16.11? 

1985 

.427? 

— 

2.85? 

12.15? 

?cu=.003x  +  .937 

?zn=-.217x  +  8.070 

fpb=.014x  +  2.311 

?fe=-.794x  +  42.300 

a=.0195 

a  =2.610 

a  =.1273 

a  =1.406 

p  =  projection  of  existing  trend 

Source  of  Data:  U.  S.  Bureau  of  Mines  for  1947-1967.  Projections  by  Division  of  Economic  and 

Business  Research,  The  University  of  Arizona. 
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Table  D-3 

AVERAGE  RECOVERABLE  CONTENT  OF  MINERAL  COMMODITIES  FROM 
ORE  MINED  IN  THE  UNITED  STATES,  OTHER  METALS 


Year 

Uranium  (%U30s) 

Molybdenum  (%) 

Mercury  (lb/ ton) 

Nickel  (%) 

■ 

1947 

12.5 

1948 

.218 

10.2 

1949 

.289 

10.3 

1950 

.315 

9.3 

1951 

.306 

.27 

6.5 

• 

1952 

.332 

.30 

7.0 

1953 

.313 

.32 

7.8 

' 

1954 

.320 

.27 

8.1 

1.50 

1955 

.291 

.26 

6.4 

1.47 

4  A  O 

1956 

.280 

.22 

7.5 

1.47 

1957 

.265 

.20 

8.4 

1.50 

i  r  a 

1958 

.260 

.20 

8.6 

1 .50 

1959 

.250 

.20 

8.6 

1.50 

1960 

.237 

.21 

9.7 

1.51 

1961 

.234 

.19 

9.2 

1.46 

1962 

.241 

.20 

13.6 

1.50 

1963 

.253 

.19 

12.8 

1.50 

1  A  A 

1964 

.258 

.17 

7.2 

1.44 

1965 

.239 

.18 

4.3 

1.41 

1966 

.230 

.19 

5.2 

1.44 

1967 

.202 

.20 

4.1 

1.41 

1970 

.218 

.148 

6.81 

1.41 

1975 

.198 

.111 

6.12 

1.39 

.  1980 

.177 

.086 

5.44 

1.36 

1985 

.156 

.052 

5.75 

1.33 

?u=-.0052x  +  .311 

?mo=-.0074x  +  .288 

?hg=-.136x  +  9.943 

?ni=-.0055x  +  1.514 

o  =  0282 

a  =  0254 

a  =2.421 

a  =.026 

Source  of  Data:  U.  S.  Bureau  of  Mines  for  1947-1967.  Projections  by  Division  of  Economic  and 

Business  Research,  the  University  of  Arizona. 


Table  D-4 


\ 


AVERAGE  RECOVERABLE  CONTENT  OF  MINERAL  COMMODITIES  FROM 
ORE  MINED  IN  THE  UNITED  STATES,  INDUSTRIAL  MINERALS 


Year 


Phosphate  (%P205) 


1947  12 

1948  12 

1949  12 

1950  12 

1951  12 

1952  12 

1953  13 

1954  13 

1955  12 

1956  12 

1957  12 

1958  12 

1959  12 

1960  15 

1961  15 

1962  16 

1963  16 

1964  17 

1965  17 

1966  16 

1967  15 


1970 

1975 

1980 

1985 


16.67 

17.96 

19.25 

20.54 


YPoo5=.258x+  10.729 
a  =1.12 


Source  of  Data:  U.  S.  Bureau  of  Mines  for  1947-1967.  Projections  by  Division  of  Economic 
and  Business  Research,  the  University  of  Arizona. 
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APPENDIX  E 


BY-PRODUCT  MINERAL  PRODUCTION 
IN  THE  UNITED  STATES 


(Data  relevant  to  Chapter  4) 


i 
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Preceding  page  blank 


Table  E-l 


PROPORTION  OF  GOLD  PRODUCED  IN  THE  UNITED  STATES 
AS  A  BY-PRODUCT  FROM  ORES  OF  OTHER  METALS 

1947-  1967 


Year 


1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1 964 

1965 

1966 

1967 


Total  .Domestic 
Output 
( troy  ounces) 


Proportion  Produced 
as  a  By-product 
(percent) 


2,109,000 
2,014,000 
1,992,000 
2,394,000 
1,981,000 
'l  ,893,000 
1,958,000 
1,837,000 
1,880,000 
1,827,000 
1,794,000 
1,739,000 
1,603,000 
1,667,000 
1,548,000 
1,543,000 
1 ,454,000 
1,456,000 
1,705,000 
1,803,000 
1,584,000 


69 

73 

66 

66 

69 

67 

66 

63 

63 

62 

61 

60 

54 

56 

54 

55 

50 

51 
47 
43 
32 


Source  of  Data:  U.S.  Bureau  of  Mines. 
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Table  E-2 


SILVER  PRODUCED  IN  THE  UNITED  STATES 
AS  A  BY-PRODUCT  OR  CO-PRODUCT  FROM  ORES  OF  OTHER  METALS 

1947-1967 


Total  Domestic 

Proportion  Produced 

Year 

Production 

as  a  By- or  Co-product 

(troy  ounces) 

(percent) 

1947 

35,824.000 

86 

1948 

38,096,000 

86 

1949 

34,675,000 

89 

1950 

42,459,000 

80 

1951 

39,767,000 

81 

1952 

39,452,000 

77 

1953 

37,571,000 

82 

1954 

36,941,000 

71 

1955 

37,198,000 

82 

1956 

38,721,000 

75 

1957 

38,165,000 

71 

1958 

34,111,000 

65 

1959 

31,194,000 

60 

1960 

30,766,000 

69 

1961 

34,794,000 

65 

1962 

36,798,000 

71 

1963 

35,243,000 

71 

1964 

36,334,000 

73 

1965 

39,806,000 

70 

1966 

43,669,000 

70 

1967 

32,1 19,000 

64 

Source  of  Data:  U.  S.  Bureau  of  Mines. 
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V  Table  E-3 


PROPORTION  OF  SELECTED  FERRO-ALLOY  METALS  PRODUCED  IN 
THE  UNITED  STATES  AS  BY-PRODUCTS  FROM  ORES  OF  OTHER  METALS 


Proportion  of  By-product 
Tungsten  Output 
(percent  of 
domestic  production) 

0 

4 

8 

4 

5 
7 
5 
5 
5 
4 
1 

33 

25 

10 

19 

13 

13 

15 

16 
17 

14 


Year 

Proportion  of  By-product 

Molybdenum  Output 
(percent  of 
domestic  production) 

1947 

57 

1948 

42 

1949 

51 

1950 

58 

1951 

46 

1952 

45 

1953 

35 

1954 

27 

1955 

30 

1956 

35 

1957 

30 

1958 

39 

1959 

28 

1960 

27 

1961 

28 

1962 

36 

1963 

27 

1964 

28 

1965 

35 

1 966 

29 

1967 

23 

Source  of  Data:  U.  S.  Bureau  of  Mines. 


46 


I 


Table  E-4 


PROPORTION  OF  LEAD  PRODUCED  IN  THE  UNITED  STATES 
AS  A  BY-PRODUCT  OR  CO-PRODUCT  FROM 
ORES  OF  OTHER  METALS 
1947-  1967 


Total  Domestic 

Proportion  Produced 

Year 

Production 

as  a  By-  or  Co-product 

(tons) 

(percent) 

1947 

384,000 

58 

1948 

390,000 

65 

1949 

410,000 

61 

1950 

431,000 

61 

1951 

388,000 

62 

1952 

390,000 

57 

1953 

343,000 

56 

1954 

325,000 

52 

1955 

338,000 

54 

1956 

353,000 

56 

1957 

338,000 

54 

1958 

267,000 

53 

1959 

256,000 

56 

1960 

247,000 

47 

1961 

262,000 

55 

1962 

237,000 

64 

1963 

253,000 

60 

1964 

286,000 

49 

1965 

301,000 

47 

1966 

327,000 

50 

1967 

317,000 

45 

Source  of  Data:  U.  S.  Bureau  of  Mines. 
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Table  E-5 


PROPORTION  OF  ZINC  PRODUCED  IN  THE  UNITED  STATES 
AS  A  BY-PRODUCT  OR  CO-PRODUCT  FROM 
ORES  OF  OTHER  METALS 
1947-  1967 


Year 


Total  Domestic 
Production 
(tons) 


Proportion  Produced 
as  a  By-  or  Co-product 
(percent) 


1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1 964 

1965 

1966 

1967 


638,000 
630,000 
593,000 
623,000 
681,000 
666,000 
547,000 
473,000 
515,000 
542,000 
532,000 
412,000/ 
425,000 
435,000 
464,000 
506,000 
529,000 
575,000 
61  1,000 
573,000 
549,000 


i  y 


V 


\ 


Source  of  Data:  U.  S.  Bureau  of  Mines. 


64 
62 
69 

69 
66 
54 
62 
54 

65 

70 
62 
68 
64 
62 
62 
59 
56 
48 

47 

48 
46 
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APPENDIX  F 


MINERAL  PRODUCTION  FROM 
THE  PUBLIC  LANDS 


(Data  relevant  to  Chapter  6) 
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Table  F-l 


\ 

MINERAL  PRODUCTION  FROM  THE  PUBLIC  LANDS 


VALUE  OF  MINERAL  OUTPUT 


Year 

1920-1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1 966 

1967 


Phosphates 

$2,802,505 

664,538 

752,448 

891,885 

1,738,826 

1,765,336 

541,917 

922,353 

1,962,591 

1,951,377 

1,852,563 

2,606,357 

2,104,905 

3,696,756 

3,421,959 

3,832,752 

3,975,851 

3,567,603 

3,508,805 

3,929,944 

5,063,016 

10,105,829 

8,641,786 

7,628,457 


Potassium 

Minerals 

$1  17,586,343 
26,038,303 
26,611,215 
34,238,211 
35,594,012 
32,982,086 
40,100,638 
41,190,025 
53,088,540 
52,163,101 
58,098,292 
58,584,558 
59,764,782 
55,882,090 
69,393,210 
78,986,868 
72,919,663 
88,173,204 
90,433,941 
94,863,262 

108,572,448 

107,963,038 

94,445,022 

69,230,669 


Source: 


U.S.  Department  of  the  Interior, 
Related  Statistics. 


1967,  Mineral  Production, 


Royalty  Income  and 


Table  F-l  (Continued) 


Year 

Silica, 

Silica  Sands 

Sodium 

Minerals 

1920-1944 

$  19,015 

$23,051,954 

1945 

26,936 

5,012,361 

1946 

26,855 

6,788,943 

1947 

23,356 

11,190,411 

1948 

18,383 

12,417,820 

1949 

17,558 

10,973,834 

1950 

37,153 

15,286,064 

1951 

37,282 

14,128,783 

1952 

36,676 

15,198,286 

1953 

35,088 

16,521,526 

1954 

39,027 

19,322,122 

1955 

36,030 

22,568,319 

1956 

28,455 

23,238,686 

1957 

33,655 

22,724,102 

1958 

23,465 

25,245,099 

1959 

337,048 

25,305,013 

1960 

12,807 

26,447,649 

1961 

37,235 

24,001,429 

1962 

34,731 

25,102,949 

1963 

27,994 

35,773,875 

1964 

991,235 

34,027,848 

1965 

1,457,697 

34,618,060 

1966 

2,190,846 

36,134,057 

1967 

2,158,177 

39,462,514 

Source:  U.S.  Department  of  the  Interior,  1967,  Mineral  Production,  Royalty  Income  and 
Related  Statistics. 
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APPENDIX  G 


MINERAL  PATENTS  IN 
SELECTED  STATES 


(Data  Relevant  to  Chapter  5) 
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Table  G-l 


Fiscal 

Years 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

Source 


MINERAL  PATENTS  IN  SELECTED  STATES 


Mineral 

Mineral 

Mineral 

Mineral 

Mineral 

Entries 

Patents 

Entries 

Patents 

Entries 

Approved 

Issued 

Approved 

Issued 

Approved 

Arizona 

Arizona 

Colorado 

Colorado 

Nevada 

No. 

Acres 

No. 

Acres 

No. 

Acres 

No. 

Acres 

No. 

Acres 

6 

297.74 

2 

366.19 

8 

335.42 

1 

13.26 

1 

37.46 

10 

838.23 

5 

117.51 

9 

6,563.39 

8 

2,445.73 

3 

138.72 

1 1 

859.37 

15 

866.33 

23 

20,673.42 

12 

4,307.86 

4 

350  62 

14 

8,11 5.23 

5 

944.46 

15 

3,667.91 

14 

13,910.54 

1 

51.59 

12 

559.29 

2 

162.77 

20 

4,441.46 

24 

14,149.58 

13 

1,263.13 

5 

706.29 

8 

281.26 

10 

7,527.01 

6 

2,472.82 

1 

20  66 

24 

2,520.36 

6 

738.48 

33 

22,095.53 

13 

4,018.56 

3 

437.92 

4 

189.08 

13 

767.93 

32 

28,780.82 

13 

7,742.50 

2 

422.41 

8 

355.01 

1 1 

1,297.17 

3 

2,562.67 

37 

38,264.90 

0 

.00 

6 

712.50 

12 

1,581.48 

11 

7,349.45 

11 

2,337.63 

9 

1,068.08 

37 

5,017.90 

15 

1.941.13 

4 

1,605.00 

5 

2,245.32 

2 

470.60 

51 

10,941.00 

36 

5,390.44 

1 

477.00 

7 

5,796.42 

10 

2,1  26  00 

36 

6,399.00 

26 

9,654.43 

17 

2,149.00 

12 

434.84 

10 

2,955  00 

23 

2,214.00 

24 

1,300.51 

10 

1,501.00 

1 

36.03 

9 

994.00 

1 6 

3,759.00 

15 

1,635.12 

4 

103.00 

4 

88.71 

1 

77.00 

9 

447.00 

2 

40.00 

6 

496.00 

3 

210.00 

6 

2,137.00 

17 

1,808.00 

11 

700.94 

1 

19.00 

1 

19.00 

5 

926.00 

12 

726.00 

8 

1,396.48 

0 

.00 

0 

.00 

4 

573.00 

of  Data:  U.  S.  Bureau  of  Land  Management. 


No 

1 

2 

6 

6 

5 

0 

4 

1 

0 

7 


2 

9 

10 

9 

2 

6 

5 

4 


Mineral 

Patents 

Issued 

Nevada 

Acres 

82.64 

75.59 

2,728.71 

970.16 

531.10 

.00 

437.92 

20.66 

.00 

646.09 


470.66 
1,726.01 
2,954.72 

943.67 
1,127.65 
2,137.00 

926.00 

573.00 


APPENDIX  H 


MINERAL  PRODUCTION  TIME  REQUIREMENTS 


(Data  Relevant  to  Chapter  9) 


APPENDIX  H 


MINERALS  PRODUCTION 


i 


TIME  REQUIREMENTS 


•  X  •  >  j 

Time  per  Phase  of  Operation 


The  time  period  Irom  the  point  at  which  a  block  of  ore  has  been  prepared  for  mining 
to  the  point  at  which  ore  from  the  block  is  delivered  to  the  concentrator,  smelter,  or 
market,  as  the  case  may  be,  varies  from  a  few  days  to  several  weeks.  Several  factors 
influence  production  time.  In  some  mining  methods  (e.g.,  top  slicing,  room-and-pillar 
mining,  and  open  pit  mining)  ore  is  removed  as  soon  as  it  is  broken.  In  other  methods  (as  in 

shrinkage  stopmg)  some  portion  of  the  broken  ore  must  be  left  in  the  stope  until  the  stope 
is  mined  out. 

It  is  usually  desirable  from  the  standpoint  of  scheduling  and  sustaining  production  to 
have  some  work  done  in  advance  in  each  of  the  production  stages.  If  this  is  not  done,  then 
delays  in  one  phase  of  production  may  cause  delays  or  stoppages  in  all  subsequent  phases  of 
production.  On  the  other  hand,  advance  work  represents  an  expenditure  of  money  on  which 
interest  has  to  be  paid  until  the  ore  is  produced  and  the  expenditure  is  recovered. 

Some  minerals  such  as  sulfides  will  be  converted  to  oxides  on  exposure  to  air  and 
water.  Some  of  these  oxides  are  not  as  readily  recovered  or  upgraded  in  beneficiation  and 
resultant  process  losses  are  higher.  Thus,  for  some  types  of  ores,  it  is  important  that  they 
not  be  allowed  to  remain  broken  and  exposed  tc  the  air  for  long  periods  before 
beneficiation.  Smaller  operations  will  usually  have  less  advance  work  and  fewer  scheduling 
problems,  and  thus  tend  to  shorten  the  total  production  time  required.  On  the  other  hand 

small  operations  often  work  fewer  shifts  per  day,  and  this  tends  to  spread  the  work  out  over 
more  days. 

Some  representative  time  periods  for  the  various  production  activities,  including  delays 
or  waiting  periods,  in  open  pit  mining  are  as  follows: 


Drilling  time  for  average  blast . 

Time  lapse  between  drilling  and  blasting  . 

Time  to  load  holes  and  blast . 

Mucking  time  for  average  blast . 

Time  in  stockpile  before  primary  crusher . 

Typical  total  elapsed  time  from  start  of  production 
drilling  to  delivery  of  all  of  the  ore  in  a  given  shot  to  the 
concentrator  . 

In  most  underground  mining  methods,  ore  that  is  blast-hole  drilled  in  one  or  two  shifts 
will  be  blasted,  loaded,  and  transported  out  of  the  mine  within  the  next  one  or  two  shifts 
so  that  the  total  production  cycle  from  the  start  of  blast  hole  drilling  to  delivery  to  the  mill’ 
is  from  as  little  as  one  day  to  seldom  more  than  a  week.  In  sublevel  caving,  shrinkage 
stopmg,  and  block  caving,  a  number  of  weeks  are  usually  required  either  to  prepare  the 
stope  for  mining,  to  drill  and  blast,  or  to  draw  the  ore  out  of  the  stope  or  block.  The  mass 
of  ore  handled  as  one  unit  may  be  the  entire  mass  of  ore  in  the  stope  or  block,  and  its 
complete  extraction  may  require  from  several  weeks  to  several  months.  These  methods 

require  large  investments  in  preliminary  work  and  a  larger  working  capital  than  most 
methods. 

Leaching  and  solution  methods  are  relatively  slow  in  their  recovery  rate  and  ordinarily 
require  several  months  to  a  few  years  to  mine  a  unit.  Furthermore,  recovery  is  usually  not 
higher  than  60  to  75  percent. 


...  1  to  4  days 
...  1  to  4  days 
4  hrs.  to  4  days 
.  .  2  to  12  days 
1  hr.  to  4  days 


6  to  24  days 
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Time  of  Production  by  Commodity 

The  bulk  of  copper  production  in  the  United  States  comes  from  sulfide  minerals  many 
of  which  (from  the  standpoint  of  recovery  in  beneficiation)  are  adversely  affected  by 
weathering  when  exposed  to  air.  Thus,  in  the  mining  of  copper  sulfide  ores,  a  real  effort  is 
made  to  shorten  the  time  the  broken  ore  is  exposed  to  weathering  and  to  deliver  it  as 
quickly  as  practicable  to  the  concentrator.  This  is  often  less  than  one  week. 

Approximately  16  percent  of  domestic  copper  production  comes  from  leaching, 
mostly  of  dumps.  Dump  leaching  usually  requires  several  years  of  alternate  wetting  and 
drying  to  achieve  maximum  economic  recovery,  which  often  is  as  little  as  50  percent  of  the 
total  copper  in  the  leach  material.  In  the  batch  leaching  processes  such  as  the  one  being 
designed  at  Kennecott  Corporation’s  Ray  Mines  Division  in  Arizona,  the  production  cycle 
will  be  comparable  to  that  of  conventional  open  pit  mill  production,  a  matter  of  a  week  or 
two. 

Iron  ores  are  not  generally  affected  by  weathering,  and  the  production  cycle  in  iron 
mining  is  usually  somewhat  longer  than  in  copper  mining,  although  the  mining  methods  and 
operations  are  similar  in  most  respects.  In  one  iron  mine  in  Michigan,  with  a  production  rate 
of  28,000  tons  per  day,  50  to  60  blast  holes  are  drilled  on  35-foot  bench  to  provide  a 
uniform  millleed  for  at  least  a  two-week  period.  Each  blast  produces  about  60,000  tons. 
Drilling  time  for  50  holes  is  approximately  12  shifts,  using  two  drills  per  shift.  Three  drill 
shifts  are  employed  per  day  so  that  four  days  of  drilling  are  required  to  prepare  an  area  for 
blasting. 

Bedded  deposits,  which  typically  include  those  of  lead,  zinc,  uranium,  phosphate  rock, 
potash,  and  sodium  salts  are  mined  partly  by  underground  methods,  and  partly  by  surface 
methods.  The  most  common  underground  method  for  mining  horizontally  bedded  deposits 
is  open  stoping,  either  with  casual  pillars  or  by  room-and-pillar.  For  such  minerals  the  time 
required  from  the  start  of  drilling  a  round  to  the  delivery  of  that  ore  to  the  mill  or  reduction 
works  is  ordinarily  from  two  to  three  days. 

Vein  or  vein-like  deposits  that  are  often  steeply  dipping  include  deposits  of  gold, 
silver,  tungsten,  and  mercury.  These  deposits  are  most  often  mined  by  supported  methods, 
such  as  square-set,  cut-and-fill,  or  shrinkage  stoping.  Except  for  the  ores  mined  by  shrinkage 
stoping,  production  time,  including  the  time  used  to  erect  supports  is  from  two  to  five  days. 
In  the  case  of  shrinkage  stoping,  broken  ore  is  drawn  from  a  stope  about  one-third  as  fast  as 
it  is  being  produced  and  much  of  the  broken  ore  remains  in  the  stope  until  all  of  the  ore  in 
the  stope  is  blasted  down.  This  may  involve  months. 
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Table  H-l 


AVERAGE  LENGTH  OF  TIME  FOR  PRODUCTION  ACTIVITIES  FROM  START  OF  PRODUCTION  DRILLING 
TO  DELIVERY  OF  ORE  IN  A  GIVEN  BLAST  TO  CONCENTRATOR  FOR  SEVEN  OPEN-PIT  COPPER  MINES 

IN  THE  WESTERN  UNITED  STATES 


Average  Time 

in  Days  (24  hour  periods) 

Unless  Otherwise  Noted 

Mine 

Ore  Production 

Year 

A  B 

4,500  tpd  15,000  tpd 
1968  15  1968 

C 

18,000  tpd  22 
1968 

D 

,500  tpd 
1968 

E 

30,000  tpd 
1968 

F 

50,000  tpd 
1959 

G 

90,000  tpd 
1964 

Drilling  time  for  average 
blast 

1 

1 

4 

1 

1  1/2 

3 

1  1/2 

Time  delay  between  end  of 
drilling  and  blasting 

2  1/2 

1  1/2 

1 

1 

1 

4 

1/2 

Time  to  load  and  blast 

4  hrs 

4  hrs 

1/2 

3  hrs 

4  hrs 

1 

1 

Time  delay  between  blasting 
and  loading 

4  hrs 

4  hrs 

4  hrs 

1 

2 

4 

1 

Loading  time  for  average  shot 

3 

9 

9 

2 

2 

12 

3 

Live  stockpile  capacity  at 
primary  crusher 

4 

1  hrs 

1/3 

1 

12  hrs 

10  hrs 

4  hrs 

Average  length  of  time  from 
start  of  drilling  to  de- 

11 

12- 

15 

6+ 

7- 

24+ 

7+ 

livery  to  concentrator 


APPENDIX  I 


MINING  COSTS 


(Data  Relevant  to  Chapter  9) 
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Table  1-1 


DISTRIBUTION  OF  COSTS 


Weighted 

average 


Berkeley 

Tripp 

Silver  Bell 

Copper  Cities 

Bagdad 

•  v.  j-  *r' 

Inspiration 

Ajo 

for  seven 
pits  '' 

Million  tons  of  solids  mined  1  /- 

18.6 

14.5 

6.1 

4.9 

8.0 

10.1 

21.4 

2/  83.6 

Cost  allocation: 

Costs  in  $  per  1,000 

tons  of  solids  mined  3  / 

v: 

Drilling 

Blasting 

Shovel  loading 

Haulage 

Road  and  dump  maintenance 
Supervisory,  clerical,  and 

3.60 

14.10 

24.00 

4/  93.10 

-  4.90 

16.90 

17.30 

35.50 

5/  73.70 

9.30 

11.90 

32.70 

31.40 

4/  112.70 
~~  16.30 

11.10 

11.10 

51.70 

4/  85.20 
—  10.40 

29.60 

31.20 

48.10 

4/  126.80 
~  23.30 

8.40 

8.50 

37.60 

6/  132.30 
7.00 

35.20 

30.00 

28.00 

7/  74.60 
4.20 

18.11 
20.87 
33.13 
93.93 
8/  8.65 

technical  personel 

Other  direct  expenses 

11.20 

91  65.30 

5.00 

15.60 

6.80 

17.20 

3.50 

6.00 

6.00 

10.90 

12.30 

22.90 

26.00 

2.00 

12.78 

23.16 

Total  Costs,  S 

216.20 

173.30 

229.00 

179.00 

275.90 

229.00 

200.00 

210.63 

1  /  Includes  ore  and  waste. 

2/  Total  for  seven  pits  where  the  ore  to  waste  weight  ratio  was  1.0  to  1.7. 

3 1  Includes  all  labor  but  not  the  cost  of  amortization  for  development. 

4/  All  haulage  by  truck. 

5/  Ore  hauled  2,000  ft.  by  truck;  waste  hauled  3,000  ft.  by  truck. 

6/  Diesel-railroad  haulage. 

7/  Rail  and  truck  haulage. 

SI  Distributed  as  S5.97  for  roads  and  S2.68  for  sumps  based  on  the  average  of  costs  experienced  at  Berkeley,  Silver  Bell,  and  Copper  Cities. 

The  cost  of  road  maintenance  alone  was  S9.03  at  the  Yerington  open  pit. 

9/  Includes  S40.60  for  general  expenses. 

1 01  Equals  S568.70  per  1 ,000  tons  of  ore  produced  based  on  a  1.0  to  1.7  ore  to  waste  weight  ratio. 


Source:  F.  D.  Cooper  and  K.  L.  Wang,  Cost  Analysis  of  the  L\  S.  Copper  Industry  in  1 958,  U.  S.  Bureau  of  Mines  Open-File  Report. 


Table  1-2 


One  U.S.  establishment  comprising  an  open  pit,  mill,  and  smelter  had  the  following 
expenditures  for  supplies,  parts.,  and  services  in  1 962. 

i 

$  per  1 ,000  tons  of  ore  produced 


and  processed 

Materials  (Steel .  $156.00 

and  (Explosives .  53.80 

supplies  (Timber .  23.25 

Subtotal' .  $213.25 

Processing  (Reagents .  $360.40 

aids  (Chemicals  and  gases .  42.53 

(Other .  23.24 

Subtotal .  $426.17 

Other  (Office  supplies .  $  5.92 

supplies  (Maintenance  supplies .  185.78 

(Other .  34.08 

Subtotal .  $225.78  $  885.20 

(Natural  and  LP  gases .  $144.80 

Utility  (Water .  8.73 

Services  (Telephone  &  telegraph .  4.36 

(Garbage .  .14 

Subtotal .  $158.03 

Other  (Freigiit,  common  carrier .  $336.60 

services  (Office,  research  engineering  fees  .  .  56.48 

Subtotal .  $393.08  $  551.11 

Grand  total . .  $1 ,416.51 


Source:  1962  Statistical  Information  for  a  Western  Copper  Operation .  U.S.  Bureau 
of  Mines  files. 
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Table  1-3 


AVERAGE  COST  PER  LONG  TON  OF  MINING 
AND  BENEFICIATING  IRON  ORE  IN  MINNESOTA 

Labor 


Year 

Develop¬ 

ment 

and 

Supplies 

Other3 

Royalty 

Total 

1952-56  (average) 

$0,625 

$0,905 

$0,915 

$0,433 

$2,878 

1957 

.660 

.989 

1.145 

.474 

3.208 

1958 

.693 

.991 

1.556 

.513 

3.753 

1959 

.757 

1.242 

1.932 

.484 

4.415 

1960 

.755 

1.131 

1.761 

.523 

4.170 

1961 

.787 

1.150 

2.018 

.567 

4.522 

aincludes  beneficiation.  ( 

Source:  Bulletin  of  the  University  of  Minnesota 3  Mining  Directory  Issue. 
V.  66,  No.  9,  May  1,  1963. 

Table  1-4 

COSTS  OF 
BLOCK  CAVING 
DEVELOPMENT  AND  MINING 


Total  cost  in  cents  per  ton  of  ore 


In  incompetent 

In  competent 

rock 

rock 

Zone  development  . 

30.0 

Zone  mining  . 

40.0 

Ventilation  . 

3.0 

Supervisory,  clerical,  technical  wages  .... 

.  9.0 

9  0 

Service  and  miscellaneous  expenses . 

.  12.0 

12.0 

Training  . 

11.0 

Level  maintenance  . 

5.0 

Equipment  maintenance . 

.  12.0 

14.0 

Electric  power . 

5.0 

Repairs  to  capital  equipment  . 

.  10.0 

12.0 

Sundry  labor  expense  . 

36.0 

Auxiliary  plants  and  services  . 

.  15.0 

15.0 

General  expense  . . 

15.0 

TOTAL  .  . 

.  160.0 

207.0 

Source:  Lawrence  Radiation  Laboratory,  Nuclear  Minina  I'casibility  Study.  UCRL-13104, 
Contract  No.  W-7405-eng-48  (1964). 
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Table  1-5 


COST  OF  CONVENTIONAL  OPEN-PIT  MINING 

Cost  in  cents 
per  ton 

of  solids  mined 


Drilling  .  0.5 

Primary  blasting  .  2.0 

Secondary  blasting  .  none 

Shovel  loading .  2.0 

Truck  haulage .  7.0 

Road  and  dump  maintenance  .  0.5 

Supervisory,  technical,  and  clerical  wages  .  1.0 

Service  and  miscellaneous  expense  .  0.5 

Miscellaneous  pit  expense  .  0.5 

Equipment  repairs  . 4.0 

Sundry  labor  expense  .  3.0 

General  expense  .  2.0 

TOTAL  .  23.0 


Source:  Lawrence  Radiation  Laboratory,  op.  cit. 


Table  1-6 

AVERAGE  COSTS  IN  PRODUCING 
ORE  BY  THE  SQUARE-SET  METHOD 

Costs 

per  ton  of  ore 


Labor  .  $4.62 

Explosives  .  .33 

Timber  .  .61 

Miscellaneous  supplies .  1.10 

Power  .  .41 

Sundry  .  .15 

Indirect  . 1.28 

Depreciation  .  .23 

TOTAL  .  $8.73 


Source:  lin^inccring  &  Minin $  Journal  “Mineral  Processing  Costs  -  Interesting  But  Little 
Talked  About,”  v.  162,  n.  6,  June  1961. 


APPENDIX  J 


OUTPUT  OF  SELECTED  MINERALS 
IN  THE  UNITED  STATES 


(Data  Relevant  to  Chapter  9) 


i 
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Preceding  page  blank 


Table  J-l 


ANNUAL  U.S.  MINE  RECOVERABLE 
PRODUCTION  OF  PRECIOUS  METALS 


Year 

Gold 

(Oz.) 

1947 

2,109,000 

1948 

2,014,000 

1949 

1,992,000 

1950 

2,394,000 

1951 

1,981,000 

1952 

1,893,000 

1953 

1,958,000 

1954 

1,837,000 

1955 

1,880,000 

1956 

1,832,000 

1957 

1,794,000 

1958 

1,739,000 

1959 

1  ,603,000 

1960 

1,667,000 

1961 

1,548,000 

1962 

1,543,000 

1963 

1,454,000 

1964 

1,456,000 

1965 

1,705,000 

1 966 

1,803,000 

1967 

1,584,000 

Source:  Minerals  Yearbooks  &  Commodity  Data  Summaries,  1968. 


Silver 

(Oz.) 

35,824,000 
38,096,000 
34,675,000 
42,459,000 
39,767,000 
39,452,000 
37,571,000 
36,941,000 
37,198,000 
38,948,000 
38,165,000 
34,1 1 1,000 
31,194,000 
30,766,000 
34,794,000 
36,798,000 
35,243,000 
36,334,000 
39,806,000 
43,669,000 
32,1 19,000 
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Table  J-2 


ANNUAL  U  S.  RECOVERABLE  MINE 
PRODUCTION  OF  BASE  METALS 


Iron  Ore 

Copper 

Lead 

Zinc 

Year 

(long  tons) 

(tons) 

(short  tons) 

(short  tons) 

1947 

93,091,000 

847,563 

381,109 

637,608 

1 94, S 

101,003,000 

843,813 

390,476 

629,977 

1  949 

84,937,000 

752,750 

409,908 

593,203 

1950 

98,045,000 

909,343 

430,827 

623,375 

1951 

1  16,505,000 

9  28,330 

388,164 

681,189 

1952 

97  9  18,000 

925,359 

390,162 

666,00 1 

1955 

1  17,995,000 

926,448 

341,872 

547,430 

1954 

78,094,000 

835,472 

325,427 

473,471 

1955 

103,003,000 

998,5  70 

333,428 

514,671 

1956 

97,877,000 

1,104,156 

349,188 

542,340 

1957 

106,148,000 

1,086,859 

301,5  77 

531,735 

1958 

67,709,000 

979,329 

250,570 

412,005 

1959 

60,276,000 

824,846 

255,586 

425,303 

1900 

88,784.000 

1,080,169 

246,669 

435,427 

1961 

71,329,000 

1,165,155 

261,921 

464,390 

1962 

71,829,000 

1,228,421 

236,956 

505,491 

1 963 

73,599,000 

1,213,166 

253,369 

529,254 

1  964 

84,836,000 

1,246,780 

286,010 

574,858 

1965 

87,439,000 

1,351,734 

301,147 

61  1,153 

1 966 

90,147,000 

1,429,151 

327,368 

572,555 

1967 

84,179,000 

9  54,064 

316,931 

549,413 

Source: 

Minerals  )  cat boohs  & 

Commodity  Data  Summarit 

’.s',  1968. 

67 


Table  J-3 


ANNUAL  U.S.  RECOVERABLE  MINE 
PRODUCTION  OF  FERROALLY  METALS 


Year 

Nickel  (short  tons) 
(Primary  Plant 
Production) 

Tungsten  (lbs.) 
(Mine  Shipments) 

Molybdenum  (lbs.) 
(Production  of 
Concentrates) 

1947 

646 

2,945,000 

27,047,000 

1948 

883 

3,838,000 

26,706,000 

1949 

790 

2,632,000 

22,530,000 

1950 

913 

4,588,000 

28,480,000 

1951 

756 

5,973,000 

38,855,000 

1952 

633 

7,244,000 

43,259,000 

1953 

602 

9,128,000 

57,243,000 

1954 

2,645 

13,030,000 

58,668,000 

1955 

3,807 

15,619,000 

61,781,000 

1956 

6,722 

14,027,000 

57,462,000 

1957 

10,070 

5,254,000 

60,753,000 

1958 

11,740 

3,605,000 

41,069,000 

1959 

1  1 ,606 

3,473,000 

50,956,000 

1960 

14,303 

'  6,972,000 

68,237,000 

1961 

11,176 

7,847,000 

66,563,000 

1962 

11,217 

8,021,000 

'  51,244,000 

1963 

1  1,432 

5,384,000 

65,01  1,000 

1964 

12,185 

8,798,000 

65,605,000 

1965 

13,510 

7,566,000 

77,372,000 

1966 

13,237 

8,842,000 

90,532,000 

1967 

14,615 

8,649,000 

88,930,000 

Source:  Minerals  Yearbooks  and  Commodity  Data  Summaries,  1968. 
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Table  J-4 


: 

i 


ANNUAL  U  S.  RECOVERABLE  MINE  PRODUCTION 
OF  OTHER  METALS 


Uranium 


Sodium 

Mercury 

(short  tons) 

Beryl 1 

Year 

(short  tons) 

(flasks) 

(mill  production) 
<U308) 

(short 

1947 

w 

23,244 

w 

145 

1948 

w 

14,388 

w 

99 

1949 

w 

9,930 

w 

475 

1950 

w 

4,535 

w 

559 

1951 

118,904 

7,293 

w 

484 

1952 

123,187 

12,547 

w 

515 

1953 

120,981 

14,337 

w 

751 

1954 

126,887 

18,543 

w 

669 

1955 

114,700 

18,955 

w 

500 

1956 

136,017 

24,177 

w 

460 

1957 

132,977 

33,380 

8,640 

521 

1958 

110,298 

38,067 

12,570 

463 

1959 

112,019 

31,256 

16,420 

328 

1960 

113,428 

33,223 

17,760 

244 

1961 

109,100 

31,662 

17,399 

317 

1962 

119,084 

26,277 

17,010 

218 

1963 

125,566 

19,117 

14,218 

w 

1 964 

139,185 

14,142 

11,847 

w 

1965 

151,588 

19,582 

10,442 

w 

1966 

163,368 

22,008 

9,487 

w 

1967 

163,448 

23,784 

8,425 

w 

Source:  Minerals  Yearbooks  and  Commodity  data  Summaries ,  1968. 


w  =  withheld 
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Table  J-5 


Year 


1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 


Source: 


ANNUAL  U  S.  PRODUCTION  OF  INDUSTRIAL  MINERALS 
USED  IN  CONSTRUCTION 


Stone  (Short  Tons) 
Limestone  §  Dolomite 

Asbestos  (Short  Tons)  (Crushed  §  Broken  Stone) 


25,139 

213,497,000 

37,237 

235,783,000 

42,918 

231,602,000 

41,353 

255,260,000 

51,730 

286,275,000 

53,888 

297,706,000 

57,950 

310,313,000 

45,813 

323,800,000 

44,752 

362,196,000 

41,626 

379,342,000 

42,967 

384,294,000 

43,979 

390,468,000 

45,459 

433,003,000 

45,223 

450,393,000 

52,814 

437,398,000 

53,190 

460,953,000 

66,396 

488,348,000 

101,092 

510,025,000 

118,275 

554,034,000 

125,928 

568,849,000 

123,189 

568,902,000 

Minerals  Yearbooks  §  Commodity  Data  Summaries ,  1968 

t 
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Table  J-6 


i 


ANNUAL  U  S.  PRODUCTION  OF  OTHER  INDUSTRIAL  MINERALS 

Phosphate  Rock 


Year 

(long  tons) 
(Marketable 
Production) 

; Potash 
(short  tons) 
(Marketable  Salts) 

Sodium  Carbonate 
(short  tons) 

Sodium  Sulphate 
(short  tons) 

1947 

9,121,000 

1,906,000 

293,000 

627,000 

1948 

9,388,000 

2,138,000 

289,000 

656,000 

1949 

8,877,000 

2,057,000 

200,000 

538,000 

1950 

11,114,000 

2,243,000 

351,000 

561,000 

1951 

10,775,000 

2,475,000 

351,000 

707,000 

1952 

12,031,000 

2,866,000 

323,000 

662,000 

1953 

12,504,000 

3,266,000 

419,000 

734,000 

1954 

13,821,000 

3,322,000 

527,000 

663,000 

1955 

12,265,000 

3,514,000 

614,000 

685,000 

1956 

15,747,000 

3,679,000 

653,000 

726,000 

1957 

13,976,000 

3,840,000 

653,000 

727,000 

1958 

14,879,000 

3,640,000 

629,000 

664,000 

1959 

15,869,000 

4,033,000 

735,000 

728,000 

1960 

17,516,000 

4,472,000 

809,000 

750,000 

1961 

18,559,000 

4,629,000 

806,000 

815,000 

1962 

19,382,000 

4,167,000 

978,000 

826,000 

1963 

19,855,000 

4,871,000 

1,119,000 

837,000 

1964 

22,960,000 

4,954,000 

1,275,000 

926,000 

1965 

26,282,000 

5,401,000 

1,494,000 

976,000 

1966 

34,861,000 

5,701,000 

1,738,000 

1,009,000 

1967 

35,509,000 

5,649,000 

1,728,000 

968,000 

Source:  Minerals  Yearbooks  and  Commodity  Data  Summaries ,  1968. 
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Table  J-7 


LIMESTONE,  CRUSHED  AND  BROKEN,  SOLD  OR  USED 
IN  THE  UNITED  STATES,  BY  PRINCIPAL  USES,  1951-52 


1951  1952 


Use 

Short  tons 

Value 

Short  tons 

Value 

e  and  roadstone 

112,717,000 

$140,354,000 

127 , 379,000 

$163, 581 } 000 

1  ballast 

9,085,000 

9,575,000 

8,827,000 

9,390,000 

stone 

39,930,000 

45,622,000 

34,909,000 

41,119,000 

ture 

19,401,000 

31,052,000 

21,152,000 

34,464,000 

3,101,000 

4,043,000 

4,872,000 

6,424,000 

vorks 

7,709,000 

7,207,000 

6,558,000 

6,448,000 

carbide 

889,000 

904,000 

723,000 

762,000 

le  dusting 

385,000 

1,523,000 

422,000 

1,685,000 

2,023,000 

5,703,000 

1,953,000 

5,412,000 

)eds 

193,000 

306,000 

89,000 

146,000 

lictories 

794,000 

1,907,000 

814,000 

1,933,000 

ue  sand 

800,000 

962,000 

1,698,000 

2,158,000 

ue  whiting 

710,000 

6,702,000 

762,000 

7,165,000 

Mis 

446,000 

943,000 

360,000 

821,000 

grit 

99,000 

524,000 

79,000 

604,000 

Dry  (dolomite) 

1,112,000 

1,520,000 

708,000 

1,048,000 

?;e 

1,485,000 

1,310,000 

1,371,000 

1,245,000 

(ctories 

563,000 

1,369,000 

541,000 

1,404,000 

ud  unspecified 

3,231,000 

7,822,000 

3,251,000 

8,054,000 

:al 

204,673,000 

$269,348,000 

216,468,000 

$293,863,000 

64,284,000 

NA 

64,305,000 

NA 

16,511,000 

NA 

16,146,000 

NA 

(and  Total 

Dproximate) 

285,468,000 

NA 

296,919,000 

NA 

sa  not  available. 

f  Data:  Oliver,  Bowles,  Limestone  &  Dolomite ,  1956,  USBM  IC  7738,  p.  12. 
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Table  J-8 


NUMBER  AND  PRODUCTION  OF  COMMERCIAL  CRUSHED  STONE 
PLANTS  IN  THE  UNITED  STATES,  BY  SIZE  OF  OPERATION 

1947  AND  1967 


Average  Production 
in  tons  per  day 

Less  than  83 
83  to  167 
167  to  250 
250  to  333 
333  to  667 
667  to  1,000 

1,000  to  1,333 

1.333  to  1,667 

1.667  to  2,000 

2,000  to  2,333 

2.333  to  2,667 

2.667  to  3,000 

3,000  tons  and  over 

TOTAL 

Source  of  Data:  U.  S. 


1947 


Number  of 

Plants 

Percent 

595 

37.2 

251 

15.7 

189 

11.8 

118 

7.4 

205 

12.8 

98 

6.1 

54 

3.4 

23 

1.4 

18 

1.1 

15 

.9 

6 

.4 

3 

.2 

26 

1.6 

1,601 

100.0 

Bureau  of  Mines 


1967 


Number  of 

Plants 

Percent 

1,013 

30.3 

363 

10.9 

226 

6.8 

213 

6.4 

508 

15.2 

266 

8.0 

216 

6.5 

131 

3.9 

98 

2.9 

69 

2.1 

60 

1.8 

41 

1.2 

134 

4.0 

3,338 

100.0 

Minerals  Yearbook. 
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APPENDIX  K 


VALUE  OF  INDUSTRIAL 
MINERALS  PRODUCTION 
IN  THE  WESTERN  UNITED  STATES 


(Data  relevant  to  Chapters  9  and  1  1 ) 
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Table  K-l 


TOTAL  DOLLAR  VALUE  OF  NON-METALLIC  NON-FUEL  MINERALS  PRODUCTION 

IN  THE  WESTERN  STATES 
(in  thousands  of  dollars) 


State 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

Ari zona 

7.429 

9.899 

13.971 

15.249 

20.919 

23.210 

25.795 

California 

214.209 

211.910 

245.430 

295.450 

322.375 

389.121 

391.349 

Colorado 

47.074 

57.340 

67.995 

83.466 

82.381 

93.990 

101.493 

Idaho 

10.362 

11.845 

13.578 

19.577 

18.870 

22.056 

20.153 

Montana 

21.844 

22,375 

24.335 

31.497 

37.171 

38.087 

38.107 

Nevada 

10.374 

10.630 

12.129 

20.200 

23.771 

25.278 

24.429 

New  Mexico 

42.814 

50.889 

63. 370b 

78. 207b 

82. 413b 

88. S46b 

93.400' 

Oregon 

27.918 

26.278 

24.009 

33.117 

32.490 

34.755 

42.615 

Utah 

29.3183 

30.4453 

35.9183 

32. 879a 

36.791 

45.305 

56.286 

Washington 

34.439 

35.261 

34.339 

40.364 

50.129 

44.966 

48.693 

Wyoming 

16.188 

20.207 

30.337 

29.716 

35.616 

33.932 

33.888 

aincludes  CO2;  ^includes  Helium 

Source  of  Data:  Minerals  Yearbook 3  U.  S.  Department  of  the  Interior,  Bureau  of  Mines. 


Table  K-l  (continued) 


TOTAL  DOLLAR  VALUE  OF  NON-METALLIC,  NON-FUEL  MINERALS  PRODUCTION 


State 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

Arizona 

27.125 

28.942 

58 . 509 

44.664 

48.761 

42.765 

48.956b 

59.615b 

California 

393.424 

436.084 

452.678 

455.736 

474.291 

503.892 

548.285 

554 .873 

Colorado 

87.797 

105.258 

57.687a 

61.629a 

62.350a 

60.080a 

51.334a 

S1.1453 

Idaho 

21.173 

21.661 

22.449 

21.546 

30.787 

27.663 

26.820 

38.953 

Montana 

35.398 

53.339 

32.540 

54.219 

37.007 

39.520 

49.208 

43.773 

Nevada 

15.858 

21.481 

19.499 

24.052 

24.789 

26.121 

31.422 

31.702 

New  Mexico 

87.300b 

95 . 839b 

101 . 901b 

120.965C 

108 . 232C 

133 .447C 

134.645° 

148.924° 

Oregon 

45.821 

50.557 

50.585 

52.959 

52.310 

62.509 

64.208 

82.159 

Utah 

S8.5123 

42.810a 

51 . 757a 

72.856a 

82.854a 

61.6483 

65.591a 

74.645a 

Washington 

54.468 

57.523 

59.981 

54.773 

58 . 393 

61.034 

68.830 

75.1873 

Wyoming 

34.008 

51 . 576 

5" .155 

40.121 

42.889 

47.098 

49 . 565 

55.158 

a  b  c 

includes  C09;  includes  Helium;  includes  both 

Source  of  Data:  Minerals  'ieari>jok3  U.S.  Department  of  the  Interior,  Bureau  of  Mines. 
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Table  K-2 

TOTAL  VALUE  OF  NON-METALL1C  MINERAL  PRODUCTION 
IN  THE  ELEVEN  WESTERN  STATES,  1949  and  1966 
(in  millions  of  dollars) 


State 

1949 

1966 

Washington 

$  25 

$  79 

Arizona 

32 

45 

Oregon 

21 

107 

New  Mexico 

31 

155 

California 

148 

578 

Montana 

12 

45 

Nevada 

7 

32 

Utah 

22 

77 

Colorado 

27 

53 

Idaho 

7 

45 

Wyoming 

12 

62 

TOTAL 

$345 

$1,278 

Source  of  Data:  Minerals  Yearbook 3  various. 
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APPENDIX  L 


RELATIVE  AMOUNTS  OF 
SELECTED  MINERAL  COMMODITIES 
MINED  BY  DIFFERENT 
MINING  METHODS 


(Data  relevant  to  Chapter  9) 


Table  L-l 


PERCENT  OF  ORE  MINED  BY  SURFACE  METHODS  IN 

THE  UNITED  STATES 
(Precious  Metals) 


Year 

Gold 

Silver 

1947 

(percent) 

20 

(percent) 

11 

1948 

19 

10 

1949 

19 

9 

1950 

22 

11 

1951 

24 

11 

1952 

25 

10 

1953 

26 

11 

1954 

22 

10 

1955 

24 

13 

1956 

25 

12 

1957 

25 

12 

1958 

20 

12 

1959 

19 

11 

1960 

27 

17 

1961 

28 

16 

1962 

28 

16 

1963 

28 

15 

1964 

24 

17 

1965 

40 

19 

1966 

44 

19 

1967 

43 

16 

1970 

37.83P 

19.05p 

1975 

42.28p 

21 . 28p 

1980 

46.72P 

23 . S1P 

1985 

S1.16p 

25.75P 

YAu=.888x  +  16.514 
°  =4.892 


Y.  =.447x  +  8.324 
Ag 

a  =1.480 


p  =  Projection  of  existing  trend. 

Source  of  Data:  U.  S.  Bureau  of  Mines  for  1947-1967. 

Projections  by  Division  of  Economic  and 
Business  Research,  the  University  of 
Arizona. 
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Table  L-2 


PERCENT  OF  ORE  MINED  BY  SURFACE  METHODS 
IN  THE  UNITED  STATES 
(Base  Metals) 

Year 

Copper 

(percent) 

Lead 

(percent) 

Zinc 

(percent) 

Iron 

(percent) 

1947 

73 

0 

0 

75 

1948 

76 

0 

0 

78 

1949 

78 

0 

0 

75 

1950 

81 

0 

0 

77 

1951 

84 

0 

0 

79 

1952 

85 

0 

0 

78 

1953 

83 

0 

0 

79 

1954 

83 

0 

0 

78 

1955 

83 

0 

0 

81 

1956 

78 

0 

0 

82 

1957 

77 

0 

0 

81 

1958 

76 

0 

0 

83 

1959 

79 

0 

0 

85 

1960 

80 

0 

0 

87 

1961 

80 

0 

0 

88 

1962 

81 

0 

0 

86 

1963 

81 

0 

0 

94 

1964 

82 

0 

0 

94 

1965 

84 

0 

0 

90 

1966 

85 

0 

0 

90 

1967 

86 

0 

0 

92 

1970 

84.04p 

0 

0 

97 . 01p 

1975 

85.32p 

0 

0 

101. 98F 

1980 

86.60P 

0 

0 

106. 95f 

1985 

p 

87.88^ 

0 

0 

111 . 91^ 

=. 256x  +  77.900  Y=0 

Y=0 

Yr  =.994x  +  73.157 
fe 

=3.081  CT=0 

CT=0 

CT  =2.141 

P  =  Projection  of  existing  trend. 

Source  of  Data:  U.  S.  Bureau  of  Mines  for  1947-1967.  Projections  by 

Division  of  Economic  and  Business  Research,  the 
University  of  Arizona. 
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Table  L-3 


PERCENT  OF  ORE  MINED  BY  SURFACE  METHODS 
IN  THE  UNITED  STATES 
(Other  Metals) 


Year 

Uranium 

(percent) 

Molybdenum 

(percent) 

•  Mercury 
(percent) 

Nickel 

(percent) 

1947 

0 

9 

1948 

1.31 

0 

11 

1949 

0.58 

0 

0 

_ 

1950 

12.15 

0 

0 

_ 

1951 

16.27 

0 

5 

_ 

1952 

21.02 

0 

3 

_ 

1953 

24.79 

0 

7 

100 

1954 

26.29 

0 

3 

100 

1955 

19.31 

0 

6 

100 

1956 

37.89 

0 

3 

100 

1957 

34.27 

0 

20 

100 

1958 

38.57 

0 

26 

100 

1959 

25.20 

0 

25 

100 

1960 

28.41 

0 

25 

100 

1961 

28.39 

0 

23 

100 

1962 

25.37 

0 

17 

100 

1963 

29.26 

0 

27 

100 

1964 

24.25 

0 

30 

100 

1965 

28.88 

0 

28 

100 

1966 

31.43 

19.3 

22 

100 

1967 

29.28 

20.0 

20 

100 

1970 

38.57p 

22. 1P 

32.2  5P 

100P 

1975 

44. 32P 

25. 6P 

28. 98P 

100P 

1980 

50. 08P 

29. 1P 

45. 

100P 

1985 

55.84P 

32. 6P 

52.43P 

100P 

?u=1.152x  +  12.056 

=.700x  +  18.6 

Mo 

?^=1.345x  +  (-.038) 

?.r=0x  +  100 
Ni 

a  =7.627 

Q 

II 

O 

o  =6.238 

Q 

II 

o 

p 

=  Projection  of  existing  trend. 

Source  of  Data:  U.  S.  Bureau  of  Mines  for  1947-1967.  Projections  by  Division  of  Economic  and  Business 


Phosphates 

Potash 

Sulfur 

Salt 

(percent  by 

(percent  by 

(percent  by 

(percent  b 

Year 

surface  method-) 

underground  methods) 

Frasch  process) 

underground  me 

1947 

98 

84.09+ 

NA 

23.38 

1948 

98 

84.65+ 

NA 

23.45 

1949 

98 

82.94+ 

NA 

22.24 

1950 

98 

84.41+ 

86. 75 

23.61 

1951 

98 

86.11- 

85.17 

23.07 

1952 

98 

88.16- 

84.22 

23.36 

1953 

98 

90.03+ 

82.51 

21.54 

1954 

98 

90.48+ 

83.57 

23.34 

1955 

98 

91.87+ 

81.67 

23.31 

1956 

98 

91.94+ 

82.93 

23.22 

1957 

98 

91.79+ 

79.64 

22.39 

1958 

98 

92.12+ 

75.64 

24.67 

1959 

98 

91.85+ 

75.22 

24.48 

1960 

98 

92.49+ 

74.21 

25.37 

1961 

99 

92.67+ 

76.36 

25.04 

1962 

99 

90.04+ 

73.76 

26.81 

1963 

98 

92.28+ 

73.47 

27.23 

1964 

99 

92.33+ 

73.71 

27.04 

1965 

99 

90.70+ 

74.48 

28.08 

1966 

99 

88.94+ 

76.49 

27.47 

1967 

99 

87.39+ 

76.77 

29.77 

1970 

99.  01P 

93.69P 

76. 24^ 

28. 68P 

1975 

99.29P 

95.34? 

75. 17P 

p 

30. 21F 

1980 

99.57P 

97.00P 

74. 09P 

31 . 73P 

1985 

99.85P 

98 . 65p 

73. 01P 

33. 26P 

Yp205=-056x  +  97.671 

Yv  n=.331x  +  85.738 

K  ?0 

?s=- . 216x  +  80.770 

^NaCl=,305x  H 

0  =  .3870 

a  =  2.49 

a  =  3.60 

a  =  1.12 

p  =  Projection  of  existing  trend. 

Source  of  Data:  U.  S.  Bureau  of  Mines  for  1947-1967.  Projections  by  Division  of  Economic  and 

Business  Research,  the  University  of  Arizona. 
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APPENDIX  M 


AVERAGE  DOMESTIC  PRICES 
FOR  SELECTED  MINERAL  COMMODITIES 


(Data  relevant  to  Chapter  10) 
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Table  M-l 


AVERAGE  ANNUAL  DOMESTIC  PRICE 
OF  PRECIOUS  METALS 


Gold 

Silver 

Year 

$/Troy  Oz. 

f/Troy  Oz. 

1947 

35.00 

71.820 

1948 

35.00 

74,361 

1949 

35.00 

71.930 

1950 

35.00 

74.169 

1951 

35.00 

89.386 

1952 

35.00 

84.941 

1953 

35.00 

85.188 

1954 

35.00 

85.250 

1955 

35.00 

89.099 

1956 

35.00 

90.826 

1957 

35.00 

90.820 

1958 

35.00 

89.044 

1959 

35.00 

91.202 

1960 

35.00 

91.375 

1961 

35.00 

92.449 

1962 

35.00 

108.521 

1963 

35.00 

127.912 

1964 

35.00 

129.300 

1965 

35.00 

129.300 

1966 

35.00 

129.300 

1967 

35.00 

154.968 

Source  of  Gold  Prices:  Minerals  Yearbooks  and  1968  Commodity 

data  Summaries. 

Source  of  Silver  Prices:  Engineering  &  Mining  Journal 3  Feb.  1967  § 

for  the  1967  Price,  Commodity  Data 
Summary  1968. 
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Table  M-2 


AVERAGE  ANNUAL  DOMESTIC  PRICE  OF  BASE  METALS 


Iron  ore 

Copper 

Lead 

Zinc 

Year 

($/ ton) 

(♦/lb.) 

(i/lb.) 

(i/lb.) 

1947 

3.44 

20.958 

14.673 

10.500 

1948 

3.91 

22.038 

18.040 

13.589 

1949 

4.50 

19.202 

15.364 

12.144 

1950 

4.99 

21.235 

13.296 

13.866 

1951 

5.46 

24.200 

17.500 

18.000 

1952 

6.09 

24.200 

16.467 

16.215 

1953 

6.76 

28.798 

13.489 

10.855 

1954 

6.99 

29.694 

14.054 

10.661 

1955 

7.12 

37.491 

15.138 

12.299 

1956 

7.76 

41.818 

16.013 

13.494 

1957 

8.33 

29.576 

14.658 

11.399 

1958 

8.59 

25.764 

12.109 

10.309 

1959 

8.69 

31.182 

12.211 

11.448 

1960 

8.73 

32.053 

11.948 

12.946 

1961 

8.99 

29.921 

10.871 

11.542 

1962 

8.84 

30.600 

9.631 

11.625 

1963 

9.22 

30.600 

11.137 

11.997 

1964 

9.52 

31.960 

13.596 

13.568 

1965 

9.53 

35.017 

16.000 

14.500 

1966 

9.49 

36.170 

15.115 

14.500 

1967 

9.92 

38.226 

14.000 

13.843 

Sources  of  Data:  Engineering  &  Mining  Journal ,  Feb.  1967  issue;  1967  price  source: 

Commodity  Data  Summaries  1968.  Minerals  Yearbook  for  iron  ore  pr 
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Table  M-3 


AVERAGE  ANNUAL  DOMESTIC  PRICE 
FERROALLOY  METALS 


OF 


Year 


1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 


Nickel8 

(t/lb.) 


35.000 

36.350 

40.000 

44.770 

54.000 

56.500 
59.850 
60.375 

64.500 
65.290 
74.000 
74.000 
74.000 
74.000 
77.625 
79.940 
79.000 
79.000 
78.690 
79.000 
87.800 


Tungsten 
($/unit  W03) 


23.43 

26.27 
26.38 
28.25 
61.02 

63.44 
62.46 
62.61 
61.79 
57.90 
24.72 

17.56 

20.56 
22.33 
21.36 
23.02 
21.22 

20.28 

27.32 
32.95 

38.32 


Molybdenum^ 

($/ lb .  contained  m«  > 


.75 

.75 

.90 

.90 

1.00 

1.00 

1.00 

1.00 

1.05 

1.13 

1.18 

1.19 

1.25 

1.25 

1.32 

1.40 

1.40 

1.55 

1.55 

1.55 

1.62 


Weighted  average  due  to  price  changes  during  year,  price  includes 
duty  of  21/2<f:  in  1947,  11/4*  from  1948  to  September  1965. 


^Weighted  average  due  to  price  changes  within  year, 
figures  of  $/ lb .  MoS?  have  been  converted  to  $/lb. 
where  $. 60/lb.  =  $1.00  /lb.  contained  molybdenum. 


1947-1954 
contained  moly. 


Sources:  Minerals  Yearbook 

Commodity  Data  Summaries 3  1968 
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Table  M-4 


AVERAGE  ANNUAL  DOMESTIC  PRICES  OF 
MISCELLANEOUS  METALS 


Year 


a 

Sodium  Mercury 

f$/7b  lb.  flock) 


Uranium^ 

( $/ 1 h .  U30g) 


c 

Beryl 1 lum 

($/unit  BcO  imported 


1947 

.15 

83.74 

1948 

.1575 

76.49 

1949 

.165 

76. 46 

1950 

.16 

81.26 

1951 

.16 

210.13 

1952 

.165 

199.097 

1953 

.165 

193.032 

1954 

.16 

264.386 

1955 

.16 

290.348 

1956 

.16 

259.923 

1957 

.17 

246.978 

j  1958 

.17 

229.057 

1959 

.17 

227.484 

1960 

.17 

210.760 

1961 

.17 

197.605 

1962 

.17 

191.208 

1965 

.17 

189.451 

1964 

.17 

314.787 

1965 

.17 

570.747 

1966 

.17 

441.719 

1967 

.18 

489.355 

- 

14.95 

- 

17.41 

- 

22.52 

- 

25.43 

- 

31.67 

- 

38.55 

- 

47.00 

- 

43.00 

- 

37.00 

- 

36.00 

4.20 

32.00 

4.15 

31.00 

4.07 

27.00 

4.02 

29.00 

4.00 

30.00 

4.05 

31.00 

4.05 

24.00 

4.08 

23.00 

4.04 

24.00 

3 . 90 

25.00 

3.90 

30.00 

a 

Bulk,  tanks,  works 
'\jni t  price  =  total 
L Price  approximate, 


in  $/lb.  (prior  to  1954  quoted  as  drums,  carlots,  works) 
value  of  domestic  ore  shipped  divided  by  lbs.  of  ICOg  shipped 
per  unit  BeO  imported,  cobbed  beryl  at  part  of  exportation 


Source  of  Mercury  Prices:  Engineering  <£  Mining  Journal ,  February,  1967 
Sources  of  Other  Metals:  Metals  Yearbook 

All  1967  prices  from  Commodi tij  Data  Summaries ,  1968 
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Table  M-5 


AVERAGE  ANNUAL  DOMESTIC  PRICES  OF  INDUSTRIAL  MINERALS 

USED  IN  CONSTRUCTION 


Year 

Asbestos 
($/short  ton) 

Lime 
($/ ton) 

Cement 

($/barre 

1947 

38.24 

9.42 

1.90 

1948 

48.69 

10.35 

2.18 

1949 

60.25 

10.97 

2.30 

1950 

68.93 

11.13 

2.35 

1951 

75.75 

11.74 

2.55 

1952 

87.50 

11.80 

2.54 

1953 

89.19 

11.59 

2.68 

1954 

98.65 

11.79 

2.78 

1955 

100.65 

12.13 

2.89 

1956 

114.79 

12.83 

3.08 

1957 

112.66 

13.17 

3.21 

1958 

116.58 

12.84 

3.27 

1959 

96.61 

13.13 

3.30 

1960 

93.56 

13.35 

3.39 

1961 

82.31 

13.83 

3.36 

1962 

87.93 

13.58 

3.31 

1963 

76.93 

13.73 

3.23 

1964 

80.55 

13.87 

3.22 

1965 

85.92 

13.87 

3.18 

1966 

87.80 

13.27 

3.15 

1967 

90.12 

13.42 

3.17 

3. 

$  value/short  ton  of  U.  S.  production  (sold  or  used) 

average  $  value/ ton  (of  quick  lime,  hydrated  lime,  dead  burned  dolomite) 
c 


'average  $  value/barrel 


Sources:  Minerals  Yearbooks  and  Commodity  Data  Summaries  1968. 
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Table  M-6 


AVERAGE  ANNUAL  DOMESTIC  PRICES  OF  OTHER 
INDUSTRIAL  MINERALS 


Year 


Phosphate  Rocka 
($/ ton) 


Potash^ 
($/ ton) 


(7 

Sodium  Carbonate 
($/cwt)  Soda  Ash 


Sodium  Sulphate^ 
($/ton)  ino°6 
\'a^S04 


194  7 

1948 

1949 

1950 

1951 

1952 
1955 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 
]  965 

1966 

1967 


5.22 
5.83 
5.72 
5.76 
5.96 
6.01 
6 . 13 
6.27 
6.15 

6.22 
6.27 
6.30 
6.22 
6.68 
7.03 
6.93 
7.04 
7.02 
7.36 
7.49 

n  n  > 

/  •  / 


17.77 

16.75 
17.02 
17.87 
18.27 

19.50 

20.10 

21.96 

22.51 
22.33 

21.97 

20.64 
20.02 
19.37 
22.57 
22.89 

22.64 
23.13 
24.10 

21.64 

18.75 


1.25 

19.00 

1.35 

26.50 

1.40 

25.00 

1.075 

19.58 

1.20 

17.00 

1.50 

17.00 

1.60 

18.17 

1.65 

21.58 

1.675 

27.67 

1.775 

28.00 

1.85 

28.00 

1.85 

31 . 00 

1.85 

28.00 

1.85 

28.00 

1.85 

28.00 

1.85 

28.00 

1.85 

28.00 

1 . 85  , 

28.00 

1.85 

28.00 

2.00 

28.00 

1.95 

28.00 

a$  value/tons  of  marketable  production 
’5  vnluo/sales  of  potassium  salts  by  quantity  (tons) 

1  ight,  bags,  car  lots,  works  in  $/cwt  (weighted  average  prior  to  1957) 
Domestic  Salt  Coke,  bulk,  works  in  $/ton  (weighted  average  prior  to  1956) 


Source : 


Minerals  Yearbooks  and  Commodity  Data  Summaries  1968. 
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THE  INCOME  MULTIPLIERS  OF  THE  ELEVEN  WESTERN  STATES 

The  calculation  of  the  multipliers  applicable  to  the  1 1  Western  States  could  best  be 
described,  perhaps,  as  an  intuitively  plausible  approach  to  an  econometric  problem.  In  lieu 
of  an  econometric  model,  an  iterative  quantification  attempt  was  made  which  can  be 
described  as  follows. 

Assume  first  an  increment  of  $  100  in  personal  income.  Of  this  income  there  will  be  some 

leakage  in  the  form  of  payroll  taxes  and  savings,  but  most  will  be  spent  on  consumers 
goods  and  services.  The  fraction  which  is  spent  is  usually  referred  to  as  the  “marginal 
propensity  to  consume,”  and  this  accounts  for  the  transformation  of  the  greater  share  of  the 
$100  increment  of  personal  income  into  business  income.  This  process  represents  the  first 
round  or  stage  of  the  multiplier. 

In  the  second  and  successive  stages,  the  multiplier  effects  are  all  similar  in  nature.  The 
initial  increase  in  income  is  spread  through  the  economy  as  the  resultant  spending  leads  to 
increases  in  others’  incomes  and  still  more  spending  until  the  leakages  of  successive  periods 
reduce  the  stream  to  insignificant  dimensions.  Thus,  of  the  second  stage’s  new  business 
income,  some  becomes  leakage  and  some  is  transformed  into  new  personal  incomes  at  a  rate 
depending  on  the  ratio  of  payrolls  to  sales  in  the  particular  industries  in  question.  The  new 
business  income  also  becomes  additional  business  income  in  later  periods,  for  the  initial 
recipients  of  the  increased  spending  carry  on  transactions  with  and  generate  new  income  for 
other  related  industries,  in  short,  the  business  income  of  one  round  (minus  the  personal 
income  it  generates  and  the  leakage  experienced  in  the  process)  becomes  the  business 
income  of  the  next  round.  The  personal  income  of  one  round  (minus  leakage)  becomes  the 

business  income  of  the  next  round.  The  process  continues  until  the  incremental  income 
becomes  miniscule. 

The  reasoning  and  methodology  can  be  illustrated  by  a  look  at  one  of  the  multiplier 
derivations.  The  Arizona  case  can  serve  as  an  illustration  of  the  process,  which  was  applied 
to  all  11  states.  The  income  generating  industries  are  listed  under  “Item  ”  The  personal 
income  derived  from  each  industry  is  given  in  column  (1)  and  the  percentage  of  the  total 
that  each  represents  is  listed  in  column  (2).  Column  (3)  deals  with  first  round  leakage  (other 
than  payroll  taxes  and  savings  which  are  merely  deducted)  in  the  form  of  a  “factor” 
designed  to  account  for  out-of-state  taxes.  Column  (4)  is  the  result  of  applying  (3)  to  (2) 
and  shows  the  amount  of  first  stage  spending  that  becomes  business  income.  Column  (5) 
shows  the  factor  to  be  applied  to  each  industry  to  derive  the  amount  of  business  income 
transformed  into  the  second  stage  into  new  personal  income,  the  rate  being  determined  by 
the  ratio  of  payrolls  to  sales  in  the  relevant  industries.  The  magnitude  of  the  transformation 
of  business  into  personal  income  is  given  in  column  (6),  which  is  the  product  of  columns  (4) 
and  (5).  Proprietors’  incomes  and  property  incomes  are  included  in  the  total  of  column  (6) 

Column  (7)  gives  the  second  round  leakage  factor,  which  is  designed  to  account  for 
leakages  in  the  form  of  federal  taxes  and  out-of-state  wholesale  purchases.  When  this  factor 
is  applied  by  multiplying  columns  (4)  and  (7),  the  magnitude  of  the  leakage  is  known  for 
each  of  the  relevant  industries,  the  summation  of  which  gives  total  leakage  for  the  second 
stage.  Once  stage  two’s  personal  income  and  leakage  have  been  calculated,  the  business 
income  of  the  following  stage  is  known.  It  is  simply  the  business  income  of  the  previous 
round  minus  personal  income  and  leakage  of  the  present  round.  The  process  is  repeated  in 
following  time  periods  until  the  diminishing  effects  are  completely  exhausted  Each  time 
period  is  roughly  equivalent  to  two  weeks. 
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Table  N-l 


DERIVATION  OF  THE  PERSONAL  INCOME  MULTIPLIER  FOR  ARIZONA 


P.I.  (Amt) 

P.I. 

P.I.  to  B.I. 

Western  Region 

(%) 

(Factor)3 

A  Money  income  before  taxes 

(!)  7040 

100.0 

1.  Payroll  taxes 

784 

11.1 

.02 

B  Money  income  after  taxes 

6256 

88.9 

_ 

2.  Personal  insurance 

321 

4.6 

.20 

3.  Net  income  in  assets 

185 

2.6 

_ 

(savings) 

4.  Gifts  &  contributions 

125 

1.8 

1.00 

C  Expenditures  per  current 

5625 

79.9 

consumption 

5.  Food  at  home 

1047 

14.9 

1.00 

6.  Food  away  from  home 

288 

4.1 

97 

7.  Tobacco 

85 

1.2 

1.00 

8.  Alcoholic  beverages 

100 

1.4 

1.00 

9.  Shelter 

751 

10.6 

1.00 

10.  Utilities 

299 

3.3 

1.00 

1 1 .  Household  operations 

319 

4.5 

1.00 

12.  House  furnishings  & 

289 

4.1 

1.00 

equipment 

13.  Clothing  &  services 

549 

7.8 

1.00 

1 4.  Personal  care 

155 

2.2 

1.00 

15.  Medical  care 

401 

5.7 

1.00 

16.  Recreation 

257 

3.7 

.98 

17.  Reading 

47 

0.7 

1.00 

18.  Education 

54 

0.8 

1.00 

19.  Auto  transport 

832 

11.7 

.95 

20.  Other  transport 

94 

1.3 

1.00 

21.  Other  expenditures 

137 

1.9 

.90 

P.I.  =  Persona]  Income 
B.I.  =  Business  Income 


a  -  All  figures  in  column  3  are  arbitrary  except  ( 1) 
b  -  All  figures  in  column  7  taken  from  leakage  factor  sheet 

Sources  of  Data: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 


P.I.  to  B.I. 

B.I.  to  P.I. 

B.I.  to  P.I. 

B.I.  to  L. 

B.I.  to  L. 

B.I.  1st  stage 

(Factor) 

P.I.  2nd  stage 

(Factor)^ 

L.  2nd  stage 

.22 

— 

— 

— 

— 

.92 

.50 

.46 

— 

— 

1.80 

1.00 

1.80 

— 

— 

14.90 

(2)  .08 

1.19 

.20 

2.98 

3.98 

(2)  .27 

1.07 

.05 

.20 

1.20 

.13 

.16 

.05 

.06 

1.40 

(2)  .13 

.18 

.05 

.07 

10.60 

.07 

.74 

_ 

3.30 

(4)  .08 

.26 

.25 

.83 

4.30 

.08 

.36 

.20 

.90 

4.10 

(2)  .14 

.57 

.20 

.82 

7.80 

(2)  .13 

1.01 

.20 

1.56 

2.20 

(3)  .38 

.84 

_ 

_ 

5.70 

.50 

2.85 

.04 

.23 

3.63 

(3)  .28 

1.02 

.05 

.18 

.70 

(2)  .18 

.13 

.10 

.07 

.80 

.50 

.40 

_ 

_ 

1  1.12 

(2)  .10 

1.11 

.25 

2.78 

1.30 

.10 

.13 

.25 

.33 

1.71 

(2)  .13 

22 

.15 

.26 

81.88 

14.50  wages  &  salaries 

11.26 

(6)  2. 1 0  proprietor  income 


(6)  2.93  property  income 
19.53 


BLS  Survey  of  Consumer  Expenditures.  1960-61  (total  Western  Region)  page  1 1 

1963  Census  of  Business  ( Retail  Trade.  Arizona)  (wages/sales)  Sic  Code,  page  4-6  to  4-7 

1963  Census  of  Business  (Selected  Services.  Arizona)  (wages/sales)  Sic  Code,  page  4-6  to  4-7 

Federal  Power  Commission  (Statistics  of  Privately  Owned  Electric  Utilities  in  the  U.S.).  Pages  101  &  104a 

Minimum  State  Tax  Rate  for  Individuals 

Survey  of  Current  Business  (Aug..  1968.  P.  19.  Table  50)  7c  of  wages  and  salaries 


BJ.  to  B.I. 
B.I.  2nd  stage 
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APPENDIX  O 


VALUE  ADDED  BY 

MANUFACTURING  AND  CONSTRUCTION 
ACTIVITIES  IN  THE  WESTERN  STATES 


(Data  relevant  to  Chapter  1  1 ) 
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Table  0-1 


TOTAL  VALUE  ADDED  BY  MANUFACTURING 
IN  THE  WESTERN  STATES 
(in  thousands  of  dollars) 


Year 

Arizona 

1949 

91,681 

1950 

1  27,946 

1951 

156,762 

1952 

159,753 

1953 

231,128 

1954 

192,497 

1955 

233,616 

1956 

287,614 

1957 

336,275 

1958 

360,173 

1959 

402,101 

1960 

459,137 

1961 

473,015 

1962 

501,924 

1963 

617,000 

1964 

654,321 

1965 

719,882 

1966 

926,452 

Note: 

Value  added 

California  Colorado 


4,168,034 
5,120,976 
6,133,387 
6,960,932 
8,153,142 
8,597,453 
9,608,126 
11,181,066 
1 1 ,996,657 
12,047,983 
13,501,399 
13,857,442 
14,243,531 
15,868,371 
17,157,000 
18,016,941 
18,858,322 
21,331,103, 


278,626 

340,795 

393,899 

397,464 

,438,466 

472,433 

586,720 

679,640 

680,983 

781,943 

858,351 

935,401 

984,061 

1,151,831 

1,203,000 

1,152,708 

1,195,771 

1,457,914 


Idaho 

91,702 

118,675 

147,853 

142,553 

166,904 

182,276 

197,686 

217,954 

212,192 

255,258 

280,373 

265,997 

280,105 

297,256 

366,000 

406,446 

436,362 

494,175 


products  shipped  less  the 
work. 


Montana 

82,180 

107,837 

149,776 

138,952 

142,045 

141,234 

207,701 

257,016 

202,479 

196,915 

217,985 

203,894 

212,621 

229,148 

235,000 

273,841 

284,809 

304,189 


Nevada 

19,204 
28,670 
27,373 
31,889 
67,306 
62,672 
82,561 
105,319 
92,172 
67,591 
66,632 
71,894 
92,604 
99,116 
1  12,000 
1  13,768 
106,897 
1  14,242 


N.  Mexico 

51,694 
102,897 
121,633 
128,211 
129,248 
126,326 
119,137 
133,965 
1 66,820 
1  14,897 
1  18,627 
122,856 
1 1 8,049 
136,340 
1 70,000 
150,226 
141,627 
148,116 


cost  of  materials,  supplies,  fuel, 


Source;  Annual  Survey  of  Manufacturers,  U.S.  Department  of  Commerce. 


Table  O-l  (Continued) 


Year 


Oregon 


1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 
1  966 


633,136 
806,947 
945,875 
1,049,151 
985,834 
1 ,037,456 
1,149,896 
1,209,042 
1,061,734 
1,222,224 
1,441,496 
1,345,407 
1,336,978 
1,469,51  1 
1,570,000 
1,698,854 
1,833,324 
1,922,308 


Utah 

138,268 

177,504 

223,221 

229,876 

272,449 

276,343 

386,311 

457,394 

473,514 

41 1,785 

457,045 

544,644 

631,485 

685,317 

705,000 

667,955 

683,163 

699,388 


Washington 

926,630 
1,1  13,362 
1,343,983 
1,430,317 
1,482,007 
1,549,060 
1,761,803 
1,997,542 
2,123,411 
2,166,632 
2,343,415 
2,206,046 
2,463,892 
2,822,813 
2,873,000 
3,175,704 
3,179,104 
3,289,275 
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Wyoming 

29,513 

37,739 

37,245 

38,094 

54,099 

51,361 

50,648 

60,220 

61,258 

62,558 

71,555 

72,662 

69,839 

76,525 

83,000 

80,462 

93,882 

93,213 


Table  0-2 


VALUATION  OF  CONSTRUCTION  CONTRACTS  BY  STATES 

(in  thousands  of  dollars) 


States 

1956 

1957 

1958 

1959 

1960 

1961 

Arizona 

31 1.262 

484.717 

413.524 

459.271 

453.381 

549.597 

California 

4,058.692 

4,023.750 

4,367.607 

4.875.351 

4,946.589  5 

,249  304 

Colorado 

594.451 

465.829 

477.922 

510.239 

460.733 

549.789 

Idaho 

108.771 

138.672 

150.750 

122.241 

1  15.442 

142.298 

Montana 

213.965 

139.069 

161  864 

134.1  13 

133.438 

194.616 

Nevada 

87.391 

85.171 

102.260 

98.962 

129.828 

189.893 

New  Mexico 

187.426 

255.958 

299.155 

264.129 

220.320 

198.906 

Oregon 

298.484 

298.944 

383.690 

353.943 

364.592 

415.01  1 

Utah 

191.421 

226.648 

268.049 

227.104 

194.722 

262.228 

Washington 

798.909 

685.750 

672.937 

830.870 

632.291 

679.182 

Wyoming 

133.714 

107.224 

106.426 

108.868 

121.234 

1  10.927 

Source  of  Data: 

Construction 

Contracts.  F. 

W.  Dodge  Corporation,  as  quo! 

ed  in  the  Statistical 

Abstract 

oj  the  United  States,  various  issues. 


Table  0-2  (continued) 

VALUATION  OF  CONSTRUCTION  CONTRACTS  BY  STATES 

(Figures  include 

non-residential,  residential,  and  nonbuilding  construction) 


States 

1962 

(in  thousands  of  dollars) 
1963  1964 

1965 

1966 

Arizona 

477.089 

466.668 

459.861 

412.680 

462.965 

California 

5,729.540 

6,989.488 

6,588.462 

6,333.451 

5,598.525 

Colorado 

667.108 

684.086 

675.905 

584.624 

582.657 

Idaho 

155.513 

138.816 

173.540 

186.753 

250.647 

Montana 

192.543 

153.962 

185.655 

218.572 

220.409 

Nevada 

324.464 

363.120 

290.530 

231.652 

139.343 

New  Mexico 

241.973 

311.715 

322.484 

376.513 

422.260 

Oregon 

449.526 

574.034 

496.593 

585.700 

535.357 

Utah 

275.097 

333.768 

269.294 

240.017 

210.559 

Washington 

808.532 

891.070 

832.616 

1,006.742 

1,021.358 

Wyoming 

91.735 

141.201 

143.183 

117.224 

132.142 

Source  of  Data 

F-  *•  Dodge  Corporation,  as  quoted  in  the 
Statistical  Abstract  of  the  United  States,  various  issues. 
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APPENDIX  P 


MINING  AND  PUBLIC  FINANCE 
IN  SELECTED  WESTERN  STATES 


(Data  relevant  to  Chapter  1 1 ) 


Table  P  I 

MINING  AND  PUBLIC  FINANCE  IN  ARIZONA 


Revenue 

1965 

1966 

1967 

Property  Taxa 

$14,450,650.11 

$15,1  17,690.21 

$26, 888, 306. 3( 

Net  Income  Tax^ 

$13,225,200.00 

$14,038,200.00 

$1 1 ,297,1 00.0( 

Severance  Taxc 

$  5,193,956.83 

$  5,484,079.23 

$ 

4,290,936.03 

Supplemental  Severance  Tax 
(50%  of  Severance  Tax) 

$  2,596,978.42 

$  2,742,039.62 

$ 

2,145,468.02 

Payroll  Taxd 

$  1,045,400.87 

$  1,215,146.16 

$ 

1,317,740.54 

License  Taxe 

Oil  &  Gas  Commission 

$  850.00 

$  900.00 

$ 

1,575.00 

Royalties  or  Rentals  from  Fed.  Gov’t. 

$  937,252.78 

$  67,701.95 

$ 

105,207.79 

Total  Revenue  (Mining) 

$37,450,289.01 

$38,665,757.17 

$46,046,333.74 

Expenditures 

Budgets  of  Regulatory  Agencies 

State  Mine  Inspectore 

C  opper  Tariff  Boarde 

Oil  &  Gas  Commission6 

$  72,418.68 

50,535.00 

$  71,642.01 

400.00 
51,049.93 

$ 

73,594.93 

49.65 

49,030.72 

Budgets  of  Research  Agencies 

Dept,  of  Mineral  Resources6 

$  85,529.00 

$  83,400.71 

$ 

82,912.91 

Total  Expenditures  (Mining) 

$  208,482.68 

$  206,492.65 

$ 

205,588.21 

Net  Proceeds 

$37,241,796.33 

$38,459,264.52 

$45,840,745.53 

SOURCES.  a28 Biennial  Report  of  the  State  Tax  Commission  of  Arizona,  FYE,  1965-1967,  p.  35  &  124 

*  n  Ci7e,red  Emp'°ye"s  *n  Arizona,  Arizona  Statistical  Review,  Valley  Nations, 
Bank,  Sept.  1968  p.  16.  Income  Tax  Rate-Lower  bracket  rate  of  1%,  Retail  Sales  and  Individual 
Income  taxes  in  State  tax  Structures,  Tax  Foundation  Inc.,  Jan.  1962,  p.  42,  calendar  year 

&tCDW^,'^e1^'^rC0,'</"C,e<i  Arh°"a’  AriZ°na  StatC  Tax  Commission,  Privilege 

‘  hmployment  Security  Commission  of  Arizona  l-iscal  Report,  FYE,  1965-1967,  p.  45  &  51. 

(  Arizona  State  Auditor  Report,  FYE,  1965-1967,  p.  10  &  25. 
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Table  P-2 


MINING  AND  PUBLIC  FINANCE  IN  CALIFORNIA 


Revenue 

1965 

1966 

1967 

Net  Income  Tax3 

Crude  Pet.  &  Nat.  Gas  Prod. 

Other  Mining  &  Quarrying 

Mfg.  of  Pet.  &  Coal  Prod. 

Mfg.  of  Primary  Metals 

Total  Net  Income  Tax 

$13,362,464.00 

1,003,209.00 

1,036,850.00 

5,251,769.00 

$20,654,292.00 

$16,107,143.00 

1,060,106.00 

2,435,586.00 

7,588,451.00 

$27,191,286.00 

Payroll  Tax 

NA 

NA 

NA 

License  Tax 

NA 

NA 

NA 

Royalties  or  Rentals  from  Fed.  Gov’t. b 

Oil  Revenue  from  Tidelands 

Oil,  Gas,  and  Minerals  from 
other  state  lands 

Oil,  Gas,  and  Minerals  from 
federal  lands 

Bid  Bonuses  on  Oil  Leases 

Total  Royalties 

9,231,575.00 

20,169,282.00 

2,646,290.00 

39,108,011.00 

$71,155,158.00 

$20,228,062.00 

i 

17,898,714.00 

2,315,740.00 

7,349,334.00 

$47,791,850.00 

$13,785,921.00 

22,573,120.00 

2,689,102.00 

2,819,879.00 

$41,868,022.00 

Severance  Taxc 

Petroleum  &  Gas 

$  693,000.00 

$  1,043,000.00 

$  1,103,000.00 

Total  Revenue  (Mining) 

$92,772,450.00 

$76,026,136.00 

$42,971,022.00 

SOURCES.  a  Annual  Report  -  franchise  Tax  Board,  State  of  California,  1966-1967,  pp.  77-86 
} Annual  Report  of  the  State  Controller,  FYE,  June  30,  1965-1967,  p.  A-18. 
estate  I  ax  Collections  in  1965-1968,  U.S.  Department  of  Commerce,  Bureau  of  the  Census. 
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Table  P-3 


MINING  AND  PUBLIC  FINANCE  IN  COLORADO 


Revenues 

1965 

1966 

1967 

Property  Tax 

NA 

NA 

NA 

Net  Income  Tax 

NA 

NA 

NA 

Gross  Income  or  Production  Tax 

Gas  &  Oil3 

$  967,765.00 

$  1 ,01 5,859.00 

$  952,212-00 

Sales  Tax3 

Metal  Products 

Minerals,  Coal  Mines,  Assay  Offices 

Total  Sales  Tax 

$  679,000.00 

1 7,000.00 
$  696,000.00 

$  1,109,000.00 
29,000.00 
$  1,138,000.00 

$  1,085,000.00 
32,000.00 
$  1,117,000.00 

Payroll  Tax 

NA 

NA 

NA 

License  Tax 

NA 

NA 

NA 

Severance  Tax*5 


Oil  &  Gas  Production  Gross  Income 
Oil  &  Gas  Conservation 
Coal  Tonnage 
Total  Severance  Tax 


Royalties  or  Rentals  from  Fed.  Gov’t. c 
Oil  &  Gas  Leases 

Metal  &  Misc.  Mining  Leases 
Coal  Leases 

Total  Royalties  &  Rentals 
Total  Revenue  (Mining) 


$  1,114,000.00 
103,000,00 
33,000.00 
$  1,250,000.00 


$  1,134,333.55 
37,557.18 
52,634.90 
$  1,224,525.63 

$  4,138,290.63 


$  891,000.00 

101,000.00 
35,000.00 
$  1,027,000.00 


$  998,134.27 

46,516.68 
44,930.39 
$  1,089,581.34 


$  970,000.00 

104,000.00 
37,000.00 
$  1,111,000.00 


$  1,095,968.39 
99,194.39 
41,470.84 
$  1,236,633.62 


$  4,270,440.34  $  4,416,845.6; 
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Table  P-4 


MINING  AND  PUBLIC  FINANCE  IN  IDAHO 


Revenue 

1965  ‘ 

1966 

1967 

Property  Tax3 

$  64,809.31 

$  59,982.40 

$ 

63,826.04 

Net  Income  Taxb 

$  610,948.14 

$  750,553.26 

$ 

273,968.89 

Sales  Taxb 

Metal  Mining 

$  40,083.93 

$ 

46,506.41 

Crude  Petroleum  &  Nat.  Gas  Prod. 
Non-Mctallic  Mining  &  Quarrying 
Primary  Metal  Products 

Fabricated  Metal  Products 

Total  Sales  Tax 

40,095.99 
2,029.52 
34,430.89 
73,533.40 
$  190,173.73 

$ 

75,318.05 

3,203,26 

36,232.63 

104,974.79 

266,235.14 

Payroll  Tax 

NA 

NA 

NA 

License  Taxb 

Mine  License  Tax 

$  173,737.47 

S  236,022.81 

$ 

199,261.93 

Severance  Taxc 

Mining  Privilege 

$  174,000.00 

$  236,000.00 

$ 

199,000.00 

Total  Revenue  (Mining) 

$  1,023,494.92 

$  1,472,732.20 

$ 

1,002,292.00 

SOURCES: 

i 


a  Annual  Report  oj  the  State 

} /  9th  Annual  Report  of  lax 
6,  7,  13. 


lax  Commission  State  of  Idaho,  p.  16  &  42,  1965-1967. 

Collections  of  the  State  lax  Commission,  EYE  June  30,  1967,  pp.  4, 


(  State  lax  Collections  in  1  965-1 968,  U.S.  Dept,  ol  Commerce,  Bureau  of  the  Census. 


. 

i 

i 
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Table  P-5 


MINING  AND  PUBLIC  FINANCE  IN  MONTANA 


Revenue 

1965 

1966 

1967 

Property  Tax 

NA 

NA 

NA 

Net  Income  Tax 

NA 

NA 

NA 

Gross  Income  or  Production  Tax 

Oil3 

$  1,807,887.35 

$ 

2,059,211.15 

$  2,063,190.56 

Sales  Tax 

— 

— — 

— 

License  Tax3 

Cement  Dealers  &  Mfg. 

$  102,995.00 

$ 

94,634.00 

$  123,745.00 

Coal  Dealers  &  Miners 

13,576.00 

13,087.00 

14,126.00 

Oil  Production 

Metal  Mines 

Natural  Gas 

Vermiculite 

Total  License  Tax 

1,793,144.00 
905,207.00 
288,186.00 
6,824.00 
$  3,109,932.00 

$ 

1,985,386.00 

1,135,743.00 

298,780.00 

8,163.00 

3,535,793.00 

2,105,955.00 
1 ,200,734.00 
296,855.00 
8,481.00 
$  3,749,896.00 

Severance  Tax*5 

Oil  Production 

Metal  Mines 

$  1,960,000.00 

$ 

2,175,000.00 

$  2,292,000.00 

Coal  Production 

905,000.00 

1  A  f\r\f\  A  A 

1,136,000.00 

1,201,000.00 

Vermiculite 

14,000.00 

13,000.00 

14,000.00 

Total  Severance  Tax 

7,000.00 
$  2,886,000.00 

$ 

8,000.00 

3,332,000.00 

8,000.00 
$  3,515,000.00 

Payroll  Taxc 

Metal 

Coal 

$  154,071.00 

$ 

169,496.00 

$  169,021.00 

Crude  Oil  &  Gas 

8,028.00 

1  1  A  A  A  /-V 

13,250.00 

6,721.00 

Quarrying  &  Non-Metallic 

1 14,933.00 

/l"3  ono  c\c\ 

110,786.00 

88,776.00 

Total  Payroll  Tax 

Ho,yUo.UU 
$  320,740.00 

$ 

42,51 1.00 
336,043.00 

40,787.00 
$  305,305.00 

Total  Revenue  Mining 

$  8,124,559.35 

$ 

9,273,047.15 

$  9,633,391.56 

S0URCES!  22nd  &  23rd  “  ***  *,y  ..  .964  -  June 

bcfZ  lZ^lT°n: 'r65!  968'  US'  Dept'  0fCommer“  -  B-eau  of  the  Census. 
Unemployment  cZ^ZuoTcSLc T**  FYE’  Ju"e  30'  1965  *  P 
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Table  P-6 

MINING  AND  PUBLIC  FINANCE  IN  NEW  MEXICO 


Revenue 

Severance  Taxa 
Sales  Tax 

1%  Oil  Conservationa 

Royalties  or  Rentals  from  Fed.  Gov't. 
Mineral  Leasing3 

Property  Tax 

Net  Income  Tax 

payroll  Tax 

License  Tax 

Total  Revenue  (Mining) 


1965 

$10,913,344.00 

$  39,274.00 

$10,102,974.00 

NA 

NA 

NA 

NA 

$21,055,592.00 


1966 

$11,303,674.00 

$  40,681.00 

$11,184,721.00 

NA 

NA 

NA 

NA 

$22,529,076.00 


Expenditures 

Budgets  of  Regulatory  Agencies 
Oil  $  Gas  Central  Acct.  Comm. 
State  Mine  Inspector3 
Oil  Conservation  Comm/ 


$  209,022.86 

105,577.16 
495,290.53 


$  222,821.55 

110,162.05 
512,934.65 


Budgets  of  Research  Agencies 
Institute  of  Mining  §  Tech. 
Miners  Hospital3 

Total  Expenditures  (Mining) 


Net  Proceeds 


Sources:  3 Annual  Financial  Report _, 


$  1,038,125.00  $  1,280,000.00 

552,590.17  578,876.19 

$  2,400,605.72  $  2,704,794.44 

$18,654,986.28  $19,824,281.56 

FYE,  June  30,  1965-1967. 


1967 


$12,183,788.00 


$  43,219.00 


$11,867,898.00 


NA 


NA 


NA 

NA 

$24,094,905.00 


$  257,191.45 

119,650.01 
516,684.57 


$  1,381,000.00 
642,798.44 


$  2,917,324.47 
$21,177,580.53 
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Table  P-7 


MINING  AND  PUBLIC  FINANCE  IN  UTAH 


Revenue 

1965 

1966 

Property  Taxa 

Mining 

$13,637,122.00 

NA 

Oil  §  Gas 

Total  Property  Tax 

2,766,037.00 

m, 403, 159. 00 

NA 

Payroll  Tax 

NA 

NA 

Severance  Taxb 

Mine  Occupation 

$  1,739,000.00 

2,145,000.00 

Oil  §  Gas  Production 

1,379,000.00 

1.245  000  00 

Total  Severance  Tax 

y  "3,ii8,ooo.oo 

T 

T, 390, 000. 00 

Net  Income  Tax 

NA 

NA 

Total  Revenue  (Mining) 

$19,521,159.00 

$ 

3,390,000.00H 

Sources:  *1 8th  biennial  report  of  the  Utah  state  tax  commission  FYE 

p.  36.  ’ 

b State  Tax  Collections  in  1965-1967 s  U.  S.  Dept,  of  Commerce 
the  Census. 


1967 


NA 

NA 


NA 


$  2,105,000. 
1,166,000. 

r  3,271,000.' 

NA 

$  3,271  .OOO.H 


1965  §  1966 


Bureau  of 


108 


APPENDIX  Q 


EXPORTS  OF  NONFEEL 
MINERALS  FROM  THE  WEST 
AND  TO  PACIFIC  BASIN  COUNTRIES 


(Data  relevant  to  Chapter  1 1 ) 
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Table  Q-l 


EXPORT  OF  NONFUEL  MINERALS  FROM 

WESTERN  STATES,  1960-1966 

> 

(Millions  of  Dollars) 


State  Primary  Metal  Products 


1960 

1963 

1966 

Arizona 

~Wa 

~w 

(U) 

California 

46.6 

31.9 

43.4 

Colorado 

14.5 

9.1 

7.2 

Idaho 

N/A 

(S) 

(S) 

Montana 

N/A 

(V) 

(U) 

Nevada 

N/A 

(T) 

(uj 

New  Mexico 

N/A 

00 

00 

Oregon 

6.0 

6.2 

12.5 

Utah 

N/A 

(V) 

00 

Washington 

52.5 

53.6 

58.1 

Wyoming 

N/A 

(S) 

(S) 

N/A  =  not  available 

(S)  =  less  than  $1.0 

million 

(T)  -  $1.0  to  $4.9  million 

(U)  =  $5.0  to 

$9.9  million 

(V)  -  $10.0  to  $24.9  million 

*  =  between 

0.9  and 

2.3  percent 

Stone,  Clay  and  Glass 


of  U.S. 
Us, ’66 

1960 

1963 

1966 

%  of  U.S. 
X’s,  '66 

N/A 

- 

- 

_ 

4.0 

4.6 

5.0 

9.3 

3.3 

0.7 

N/A 

0.2 

1.4 

0.5 

N/A 

- 

- 

N/A 

N/A 

0.2 

1.2 

0.4 

N/A 

N/A 

(S) 

(S) 

N/A 

N/A 

- 

- 

1.2 

N/A 

0.5 

0.8 

0.3 

* 

N/A 

0.3 

1.1 

0.4 

5.4 

(S) 

0.3 

0.4 

0.1 

N/A 

- 

- 

Source:  U.  S.  Department  of  Commerce 
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Table  Q-2 


U  S.  EXPORT  OF  METALS  TO  JAPAN 
1960-1964 

(Thousands  of  Dollars) 


i 


1960  1961 

1962 

1963 

1964 

Metalliferous  Ores  and 

Metal  Scrap 

187,056  308,860 

110,930 

161,727 

203,309 

Iron  Ores  and  Concentrates 

8,623  9,655 

10,213 

17,086 

20,247 

Iron  and  Steel  Scrap 

115,680  224,926 

76,333 

109,514 

120,466 

Ores  and  Concentrates  of 
Non-ferrous  base  metals 

9,817  10,846 

4,115 

7,392 

10,120 

Molybdenum  Ore  and 

Concentrate 

7,020  9,057 

3,149 

6,500 

9,060 

Non-ferrous  Metal  Scrap 

52,414  63,079 

20,241 

27,703 

52,395 

Aluminum  and  Aluminum 

Base  Alloy  Scrap 

5,696  8,932 

3,673 

4,697 

5,248 

Copper  and  Copper  Base 

Alloy  Scrap 

43,697  51,564 

15,072 

17,244 

38,459 

Nickel  and  Nickel  Base 

Alloy  Scrap 

2,355  2,089 

1,421 

5,751 

8,218 

Source:  U.S.  Trade  with  Japan: 

1960-1964,  U.S. -Japan  Trade 

Council . 

Table  Q-3 


JAPANESE  PRODUCTION  AND  IMPORTS  OF  REFINED 
NONFERROUS  METALS,  1964-1965 

(Thousand  Metric  Tons) 

Domestic  Production  Imports 

(T9F4)  - 


Domestic  Production  Imports 

CW65) — - 


Copper 

342 

122 

366 

115 

Lead 

108 

68 

109 

38 

Zinc 

316 

69 

368 

7 

Tin 

2 

16 

-2 

15 

Nickel 

7 

3 

6 

3 

Aluminum 

264 

66 

292 

42 

Source:  Basic  Data  on  the  Economy  of  Japan3  Overseas  Business  Reports 3  U.S. 
Department  of  Commerce. 


Table  Q-4 


JAPANESE  PRODUCTION  AND  IMPORTS  OF  ORES 

1964-1965 

(Thousand  Metric  Tons) 

1964  1965 

Domestic  Production”  " 


Imports  Domestic  Production  Imports 


Iron  Ore 

1,132 

31,236 

1,119 

39,018 

Copper  Ore 

106 

161 

107 

N/A 

Zinc  Ore 

216 

144 

221 

380 

Lead  Ore 

54 

30 

N/A 

67 

Source:  Basvc  Data  on  the  Economy  of  Japan 3  Overseas  Business  Reports 
Department  of  Commerce,  December,  1966.  J 


Mineral 

Copper  $  copper  alloys 
Iron  §  Steel  mill  products 


Table  Q-5 

U.  S.  EXPORTS  TO  AUSTRALIA 


(Thousands  of  Dollars) 


1955 

1956 

1957 

1959 

1960 

1961 

6,657 

1,418 

815 

N/A 

N/A 

N/A 

8,315 

3,539 

5,450 

2,447 

20,200 

5,246 

Sources:  Economic  Developments  in  Australia ,  1958,  World  Trade  Information  Service 
U.  S.  Department  of  Commerce.  * 

Basic  Data  on  the  Economy  of  Australia ,  Overseas  Business  Reports 
Department  of  Commerce,  March,  1963. 
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Table  Q-6 

AUSTRALIA'S  PRINCIPAL  METAL  AND  MINERAL  TRADE 


(Thousands  of  Dollars) 


Imports 

1964-65 

1965-66 

Aluminum 

2,891 

5,167 

Asbestos 

5,008 

6,348 

Copper 

42,076 

4,116 

Iron  §  steel 

103,056 

86,725 

Petroleum 

240,838 

25,904 

Sulphur 

6,478 

9,286 

Tin 

5,894 

1,918 

Exports 

Asbestos 

1,346 

i 1,449 

Bauxite 

2,496 

3,380 

Black  Coal 

51,216 

62,976 

Copper 

18,890 

79,877 

Gold 

18,406 

24,417 

Ilmenite 

2 ,662 

3,776 

Iron  ^  steel 

62,173 

73,075 

Iron  Ore 

820 

2,705 

Lead 

82,258 

90,336 

Rutile 

17,508 

17,562 

Silver 

2,226 

764 

Zinc 

/ 

41,296 

45,004 

Source:  Australia  in 

the  Interior 

Facts  and  Figures 3 

,  Canberra,  No.  91. 

Australian  Department 
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Preceding  page  blank 


1 


APPENDIX  R 

CATALOG  OF  ALTERNATIVES 

This  appendix  provides  a  list  of  alternatives  to  the  existing  laws  pertaining  to  the  use  of 
the  nonfuel-mineral  resources  on  the  public  lands  of  the  United  State.  Thpl  .it  ! 
are  m  addition  to  the  list  contained  in  Appendix  III  of 

Mmeral  Resources,  prepared  by  Twitty,  Sievwright  and  Mills  of  Phoenfx^rizMa  *  ^ 

Contractor.  y  pre,erence  ,or  thdt  alternative  on  the  part  of  the 

bee,r3e0VJ'1nacltuedrtaneo|iSevenllaaV' maio^"80  0fP,?SS,ble  variatio"s-  No  •«*"**  "as 

doubtlessly  has  advantages  and  disadvaXgLTn  fdlttn  t^hT ted 

1.  Alternative  133 

a'  specificah'v  for'actnI|the  United  S‘at^s  *<“>»  apply  only  to  public  land  to  be  used 
ptcitically  lor  actual  mining  and  exploration  purposes 

b.  Issues  and  problems  treated: 

!'!  jands  obtained  under  the  mining  laws  for  purposes  other  than  mining 

f  Prnh  r  °  86  arSaS  °f  land  at  minimal  cost  under  ‘be  mineral  laws 

(3)  Problems  of  environmental  control. 

c.  Major  features  of  the  alternative: 

(1)  The  mining  and  mineral  leasing  laws  would  apply  only  to  that  public  land 
0  SIpecjt,cally  used  or  to  be  used  ir»  actual  mining  operations 

surface0 acUvht  f°r  benefic‘a,i°n  and  advanced  processing  plants,  and  other 
surface  activities  not  specifically  involved  in  the  removal  of  a  mineral 

o?other  .TgislaTon  W°U'd  "aVe  '°  bC  aCquired  under  «*  p™isions 

d.  Probable  advantages: 

(1)  Some  abuses  (i.e.  use  of  the  land  for  non-mining  purposes)  of  the  mini™ 
laws  could  be  eliminated  or  diminished.  g 

p2)  k  Stf-  dl^posaI  Practices  could  be  more  effectively  controlled 
c-  Probable  disadvantages: 

(U  I"™?™:?  beneficiation  and  advanced  processing  operations  are  an 
integral  part  of  mining  operations. 

<2>  vague  conceptaCtiVitieS  aCtUa"y  afe  inv0lved  in  minin8  itself  is  still  rather  a 

<3>  substantially!'0  arbi,fary  aUt"°rity  °f  g0vernme"*  ^ncies  could  increase 
L  Source:  The  Contractor 
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2.  Alternative  134 


a.  Application  ot  the  Mining  Location.  Law  to  all  minerals  normally  found  in  a  solid 

state  with  the  Mineral  Leasing  Law  applicable  only  to  minerals  found  normally  in 

a  fluid  state. 

b.  Issues  and  problems  treated: 

(1)  Problems  arising  from  the  multiplicity  of  applicable  legislation. 

(2)  Unrealistic  commodity  distinctions. 

(3)  Unrealistic  geographic  distinctions. 

(4)  Uncertainties  ot  mineral  land  tenure  when  “new”  mineral  commodities  or 
“common”  varieties  are  involved. 

c.  Major  features  of  the  alternative: 

(1)  Minerals  normally  found  in  nature' in  a  fluid  state,  i.e.,  petroleum,  natural 
gas,  helium,  carbon  dioxide,  water,  steam,  and  salt  brines,  would  be  made 
subject  to  the  Minerals  Leasing  Act. 

(2)  All  other  minerals,  i.e.,  those  normally  found  in  nature  in  a  solid  state, 
would  be  made  subject  to  the  provisions  of  the  Mining  Law  of  1872,  as 
amended. 

(3)  A  variation  could  make  those  solid  mineral  commodities  normally  found  in 
an  unconsolidated  state,  i.e.,  sand  and  gravel,  topsoil,  and  placer  metals, 
subject  to  the  Mineral  Leasing  Law. 

d.  Probable  advantages: 

( 1 )  Many  uncertainties  in  mineral  land  tenure  could  be  diminished. 

(2)  Unrealistic  and  arbitrary  commodity  distinctions  could  be  eliminated. 

(3)  Arbitrary  abuse  of  commodity  definitions  by  administering  agencies  could 
be  diminished. 

(4)  Greater  incentives  for  the  more  effective  use  of  many  so-called  “leaseable” 
minerals  could  be  achieved  by  placing  them  under  the  Mining  Location  Law. 

e.  Probable  disadvantages: 

( 1 )  Mineral  leasing  revenues  could  decline. 

(2)  If  adequate  amendments  were  not  made  to  other  features  of  the  Mining  Law 
ot  1  872,  severe  land  control  abuses  could  develop. 

I.  Source.  The  Contractor,  as  stated,  although  a  similar  distinction  is,  in  effect, 

made  by  the  state  ot  Oregon  in  its  legislation  concerning  mineral  resources  on 

state  lands. 


3.  Alternative  1 35 

a.  Patents  or  leases  ot  mineral  lands  would  be  for  specific  depths  below  original 

surface.  Surface  rights  would  extend  to  a  depth  of  500  feet  from  original  surface. 

b.  Problems  and  issues  treated: 

( 1 )  Problems  arising  from  the  severance  of  surface  and  mineral  rights. 

(2)  Conflicts  between  the  users  of  land  surface  and  the  minerals  resources 
located  on  or  under  them. 

c.  Major  features: 

(1)  All  holders  ot  surface  rights  would  be  deemed  to  have  all  land  and  mineral 
rights  to  a  depth  of  500  feet  from  the  original  surface  at  the  time  the  surface 
rights  were  acquired. 

(2)  All  potential  mineral  resource  users  would  be  issued  patents  or  leases  for  all 
minerals  within  specified  depths  from  the  original  surface  at  the  time  of 
issuance.  These  depth  ranges  would  be  variable  but  would  be  in  increments 
of  500  feet. 

(3)  All  public  land  rights  would  thus  become  volume  rights,  including  not  only 
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area  but  depth  and  all  resources  contained  within  that  volume. 

d.  Probable  advantages: 

(1)  Many  of  the  problems  resulting  from  the  severance  of  surface  and  mineral 
rights  could  be  eliminated. 

(2)  Many  of  the  conflicts  between  surface  and  mineral  resource  users  could  be 
eliminated. 

(3)  Some  ol  the  potential  problems  ol  reserved  mineral  rights  could  be 
minimized. 

e.  Probable  disadvantages: 

(1)  The  arbitrary  500  foot  depth  dimension  would  probably  have  to  be 
increased  as  surface  mining  technology  changes. 

(2)  Highly  irregular  iand  surfaces  could  cause  problems. 

1.  Source:  The  Contractor,  as  stated,  although  depth  distinctions  are  commonly 

used  in  dealing  with  coal  on  private  lands. 


4.  Alternative  136 

a.  Composite  system  involving  both  public  and  private  tenure  during  varying  phases 
ol  mineral  resource  utilization  and  the  use  of  a  convertible  franchise 

b.  Issues  and  problems  treated: 

(1)  Problems  arising  from  the  multiplicity  of  and  variation  in  applicable 
legislation,  including: 

(a)  variations  according  to  geological  variables. 

(b)  variations  according  to  geographic  variables. 

(c)  variations  according  to  agency  of  jurisdiction. 

(2)  Problems  arising  from  the  inconsistencies  of  the  existing  law  with  technical 
and  economic  reality,  including: 

(a)  inconsistencies  in  resource  definition. 

(b)  inconsistencies  in  mineral  exploration. 

(c)  inconsistencies  in  mineral  development. 

(d)  inconsistencies  in  mineral  production. 

(e)  inconsistencies  in  post-production  practice. 

(3)  Abuses  of  the  mining  laws. 

c.  Major  features  of  the  system: 

(1)  Surface  and  mineral  rights  on  the  public  lands  would  be  retained  by  the 
federal  government  until  such  time  as  actual  mineral  production  were 

initiated,  at  which  time,  ownership  would  be  transferred  to  the  private 
producer. 

(2)  All  public  land  areas  would  be  open  to  mineral  reconnaissance  activities  by 
private  entities.  Exploration  activities,  including  target  area  examination  and 
deposit  evaluation,  as  well  as  mineral  deposit  development  would  be 
conducted  by  private  entities  under  an  exploration  and  development 
franchise  which  would  involve  a  specific  area  for  a  specifice  time.  The  holder 
ol  an  exploration  and  development  franchise  would  be  allowed  to  convert  a 
relevant  part  ol  the  franchised  area  to  ownership  in  fee  simple  upon  the 
initiation  of  mineral  production. 

(3)  Original  public  domain  and  acquired  lands  would  be  considered  alike  and 
both  included  in  the  system.  Surface  rights,  mineral  rights  and  subsurface 
rights  would  be  tied  together.  Where  mineral  rights  have  been  reserved  to  the 

ederal  government  and  surface  rights  have  been  transferred  to  private 
(including  state)  ownership,  the  reserved  mineral  rights  would  be  deeded  to 
tne  existing  owner  of  the  surface  rights. 

(4)  All  public  land  mineral  activities  would  become  tile  responsibility  of  an 
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agency  of  the  Department  of  the  Interior.  Excluded  would  be  those  lands 
legally  designated  and  actually  used  *for  specific  federal  purposes  such  as 
national  defense  installations,  national  parks  and  monuments,  and  public 
buildings.  Included  in  the  system  would  be  the  national  forests,  national 
wildlife  refuges,  national  recreation  areas,  and  all  lands  directly  administered 
by  the  Bureau  of  Land  Management. 

(5)  All  mineral  commodities  would  be  included  in  the  system.  No  commodity 
distinctions  would  be  made. 

(6)  Payments  for  exploration  and  development  franchises  would  be  made  as 
rental  payments  on  the  surface  value  of  the  land  area  involved.  Payments  for 
lands  received  in  fee  simple  title  would  be  on  the  basis  of  the  surface  value  of 
the  land. 

(7)  Exploration  and  development  franchises  would  be  awarded  on  a  first-come, 
first-serve  basis,  but  would  be  limited  to  a  minimum  time  and  renewable 
only  once.  Specific  time  limits  would  be  set  inversely  proportional  to  the 
amount  of  area  involved.  Time  limits  would  be  minimized  in  accordance 
with  technical  realities  in  order  to  encourage  performance  by  the  franchise 
holder. 

(8)  The  surface  area  involved  in  any  exploration  and  development  franchise 
would  be  in  multiples  of  quarter,  quarter  sections  and  related  to  the  federal 
land  survey.  There  would  be  a  maximum  franchise  area  established.  Lands 
transferred  to  private  ownership  upon  initiation  of  production  would  also  be 
related  to  the  federal  land  survey  and  would  be  subject  to  both  maximum 
and  minimum  limits. 

(9)  The  obligations  of  the  federal  government  would  include: 

(a)  the  obligation  to  provide  information  about  the  public  lands,  including 
land  survey  and  basic  geologic  data. 

(b)  the  obligation  to  award  exploration  and  development  franchises  to 
private  entities  upon  compliance  with  specified  procedures. 

(c)  the  obligation  to  transfer  title  in  fee  simple  to  specific  lands  for  mineral 
use  upon  compliance  with  specified  procedures  and  under  specified 
conditions. 

(d)  the  obligation  to  protect  authorized  mineral  users  from  other  users  of 
the  public  lands. 

( 10)  The  rights  of  the  federal  government  would  include: 

(a)  the  right  to  obtain  certain  basic  information  about  the  mineral 
resources  and  the  public  lands. 

(b)  the  right  to  prohibit  certain  activities  on  the  public  lands. 

(c)  the  right  to  require  the  control  of  effects  upon  the  environment  of 
mineral  exploration  and  development. 

(d)  the  right  to  require  the  performance  of  specific  amounts  of  mineral 
exploration  and  development  work  on  the  public  lands. 

(e)  the  right  of  access  to  the  public  lands  for  itself  and  other  users. 

( 1  1 )  The  obligations  of  the  private  mineral  resource  seeker  and/or  developer 
would  include: 

(a)  the  obligation  to  perform  specified  amounts  of  work  under  a  franchise 
and  specified  amounts  of  production  in  order  to  obtain  title  in  fee 
simple. 

(b)  the  obligation  to  provide  certain  basic  data  to  the  federal  government. 

(c)  the  obligation  to  control  the  adverse  effects  of  liis  activity  upon  the 
environment. 

(d)  the  obligation  to  permit  access  to  public  lands  by  other  users  where 
conditions  of  health,  safety,  and  the  security  of  personal  property  so 
permit. 
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(e)  the  obligation  to  follow  specific  procedures  in  obtaining  the  right  to 
operate  on  or  receive  title  to  public  lands. 

( 1 2)  The  rights  of  the  mineral  resource  seeker  and/or  developer  would  include : 

(a)  the  right  of  access  to  the  public  lands  for  reconnaissance  purposes. 

(b)  the  right  to  obtain  information  about  the  public  lands. 

(c)  the  right  to  remove  one  or  more  mineral  commodities  from  the  public 
lands. 

(d)  the  right  to  use  the  surface  of  the  land  for  activities  related  to  mineral 
exploration  and  development. 

(e)  tlit  right  of  preferential  tenure  in  the  event  of  the  discovery  of  a 
useable  mineral  deposit. 

(0  the  right  to  use  other  than  mineral  resources  on  the  public  lands  in  the 
process  of  mineral  exploration  and  development. 

(g)  the  right  to  exclude  other  users  of  the  public  lands  from  franchised 
areas  lor  reasons  of  health,  safety,  and  the  security  of  personal 
property. 

d.  Probable  advantages  of  the  system: 

(1)  Problems  arising  from  the  multiplicity  of  applicable  legislation  would  be 
eliminated. 

(2)  Problems  arising  from  the  inconsistencies  of  the  law  with  technical  and 
economic  reality  could  be  eliminated. 

(3)  Uncertainties  of  mineral  tenure  would  be  eliminated. 

(4)  Abuses  of  the  existing  law  could  be  eliminated. 

(5)  The  incentives  toward  mineral  resource  development  by  private  industry 
would  be  increased. 

(6)  Competitive  conditions  in  the  mineral  industry  could  be  enhanced. 

(7)  Interests  of  non-mineral  users  of  the  public  lands  could  be  protected. 

e.  Probable  disadvantages  of  the  system: 

(1)  There  would  be  a  short-term  decline  in  federal  revenues  from  mineral  leasing. 

(2)  There  could  develop  some  inter-agency  problems  in  administration. 

1.  Source:  The  Contractor. 
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1 .  THE  NONFUEL  MINE  RAL  RESOURCES  OF  THE  PUBLIC  LANDS 
A.  What  The  Nation’s  Nonfuel  Mineral  Resources  Are 

Although  a  number  of  estimates  have  been  made  since  1947  of  the  total  nonfuel  mineral 
reserves  ot  the  United  States,  for  the  most  part  such  estimates  have  not  been  substantiated 
by  subsequent  production  figures.  These  estimates  have  involved  various  concepts  of  what 
constitutes  a  mineral  reserve  and  differing  assumptions  regarding  unknown  but  existing 
geologic  circumstances  and  future  economic  and  technological  conditions.  As  a  result,  the 
estimated  reserves  ot  the  many  nonfuel  mineral  commodities  found  in  the  United  States 
have  varied  widely.  At  the  present  time  the  actual  reserves  of  all  economically  useful 
minerals  in  the  United  States  are  unknown,  and  probably  cannot  be  measured  with  any 
degree  ot  accuracy  within  reasonable  limits  of  cost  and  time.  For  most  industrial  minerals, 
even  the  concept  oi  a  national  mineral  reserve  is  fallacious,  for  most  such  mineral 
commodities  are  not  produced  for  or  used  in  a  national  market. 

A  number  of  fundamental  changes  occurred  in  the  major  characteristics  of  the  nonfuel 
mineral  resources  utilized  in  the  United  States  after  1870,  and  some  of  these  changes  have 
continued  during  the  post-World  War  If  period.  Since  the  1860’s,  the  average  valuable 
content  (in  per-unit  terms)  of  known  useable  mineral  deposits  in  the  United  States  has 
declined  substantially.  Since  1947,  the  average  grade  of  nearly  all  mineral  deposits  has 
likewise  followed  a  downward  trend.  Economically  useable  deposits  of  limestone  and  several 
other  industrial  minerals  used  in  construction,  however,  are  exceptions  to  this.  For  many  of 
these  minerals,  quality  standards  have  increased,  and  such  standards  may  be  expected  to 
continue  to  increase  as  long  as  competition  remains  in  the  markets  for  industrial  minerals. 
For  most  mineral  commodities,  however,  the  average  grade  of  useable  mineral  deposits  will 
probably  continue  to  decline  over  the  next  two  decades. 


Since  both  1870  and  1947,  the  average  size  of  mineral  deposits  utilized  in  the  United 
States  has  increased  markedly,  although  there  have  been  some  significant  exceptions,  mostly 
in  industrial  minerals.  In  some  instances,  too,  the  known  size  of  many  individual  mineral 
deposits  initially  developed  prior  to  1947  has  been  expanded  since  that  time  because  of 
changing  technical  and  economic  conditions  and  increased  geologic  knowledge. 

In  general,  mineral  deposits  brought  into  production  since  1947  have  been  initially  more 
concealed  than  those  developed  prior  to  that  time.  In  many  instances,  however,  the  mineral 
deposits  were  previously  known  to  exist  but  were  not  considered  economically  attractive 
until  more  recent  years.  The  surface  indications  of  mineral  deposit  existence  (or  potential 

existence)  have  continued  to  be  important,  although  they  are  now  less  direct  than  in  the  last 
century. 


The  major  geological  features  of  mineral  deposits  utilized  in  the  United  States  have 
changed  substantially  since  the  1 860’s.  Useable  placer  deposits  are  virtually  non-existent 
today,  except  as  sources  of  sand  and  gravel  for  construction  purposes.  Simple  lode  or  vein 
deposits  are  also  far  less  important  than  in  the  last  century.  Since  the  early  1900’s,  and 

particularly  since  World  War  II,  large,  disseminated  mineral  deposits  have  assumed  far 
greater  importance. 

By  1985,  some  changes  may  be  expected  in  the  geological  characteristics  of  mineral 
deposits  providing  new  production,  but  most  structural  features  will  probably  remain  as  at 
present.  The  importance  of  large,  disseminated  mineral  deposits  will  probably  spread  to 
commodities  such  as  gold,  silver,  and  mercury,  which  are  still  mined  mostly  from  the 
geologic  environments  in  which  they  were  found  in  the  I860’s.  Technological  changes  in 
extractive  metallurgy  will  probably  have  a  strong  influence  on  the  characteristics  of  newly 
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developed  deposits  of  metallic  minerals.  Technological  changes  in  beneficiation,  chemical 
processing  and  minerals  using  activities  wJl  also  have  profound  effects  on  the  characteristics 
of  newly  developed  deposits  of  industrial  minerals.  The  relative  importa  ice  of  co-  and 
y-product  mineral  commodities  has  increased  measurably  for  some  metals  si  ice  1 947  while 
ec  inmg  for  others  and  may  be  expected  to  continue  to  change  erratically  over  the  next  1 5 


The  average  size  of  mineral  deposits  brought  into  production  over  the  next  15  to  20 
years  will  probably  increase  as  valuable  mineral  content  declines.  This  will  not  be  a 
consistent  pattern  for  all  commodities,  however,  and  it  is  expected  that  smaller  deposits 
particularly  of  industrial  minerals,  will  still  be  important.  As  minerals  exploration  continues 
it  can  be  expected  that  more  of  the  newly  found  deposits  brought  into  production  will  be 
ose  w  lc  are  either  concealed  at  present  or,  if  known,  are  now  considered  unattractive 


The  major  metallic  minerals  presently  being  produced  in  the  United  States  include  ores 
of  the  precious  metals  (gold  and  silver),  iron  and  various  ferrous-allowing  metals  (such  as 
nickel,  mo  ybdenum,  and  tungsten),  the  non-ferrous  base  metals  (copper,  lead,  and  zinc) 
and  several  miscellaneous  metals  (such  as  mercury  and  beryllium)  that  have  become  of 
cntical  importance  m  the  electronics  and  aerospace  industries,  and  uranium.  In  addition  the 
United  States  also  possesses  workable  deposits  of  many  industrial  minerals  including 
limestone,  gypsum,  phosphates,  potash,  sodium  minerals,  asbestos,  and  sand  and  gravel. 
iNumerous  other  mineral  commodities  are  also  produced  in  lesser,  but  significant  amounts. 

B.  Where  The  Nation’s  Nonfuel  Minerals  Are 


There  have  been  definite  shifts  in  the  location  of  the  nation’s  known  nonfuel  mineral 

rrS  SmCe  ^1  1 86°  S‘  At  that  time’  3S  shoWn  in  the  accompanying  map,  nearly  all  of 
tl  e  known  mineral  resources  of  the  United  States  were  located  east  of  the  Mississippi  River. 

ie  major  exceptions  were  gold  and  mercury.  Since  then,  however,  the  Western  United 

nnnmptafr  increase,d  great,ly  m  ,mportance  a*  a  known  source  of  both  metallic  and 
me  allic  minerals,  as  shown  in  the  accompanying  map  reflecting  the  present  known 

known  rSt°re  Sltuatl.on-  Since  1947>  while  there  have  been  few  changes  in  the  location  of 
f,"  Z  "leta“lc+mineral  ^sources,  there  has  been  a  substantial  increase  in  the  importance  of 
the  Western  States  as  a  source  of  industrial  minerals. 


U„i.TH%r,ea.S°n,S  u  ’e  c',anges  ln  the  location  of  known  nonfuel  mineral  deposits  in  the 
United  States  have  been  both  geologic  and  economic.  The  mountainous  areas  of  both  the 

bast  and  West  are  geologically  suitable  for  metallic  mineral  deposition,  while  such 

r?,HS"°n  h  Cen,tra  part  °f  the  continent  has  been  relatively  sparse.  Since  the  Treaty  of 
fnr  m!tP,ei  'da  |°’  however  vast  areas  of  the  geologically  attractive  West  have  been  open 

areas  of  the  °"  a"d  acqu““' ,on  wllile  most  districts  in  ">e  geologically  attractive 

n/2L  h  E  r  ,  T  n°,  as  readUy  exP'ored  or  acquired  for  mineral  purposes.  This  was 
partly  because  ol  technical  exploration  problems  and  partly  because  of  difficulties  resulting 

StilTT  Pa‘TnS-  T',e  d!,veloPment  °f  industrial  minerals  resources,  which  are 
usually  high-bulk  low-value  commodities  that  can  only  be  shipped  for  relatively  short 

istances  has  followed  the  general  population  shift  across  the  nation.  The  development  of 

industrial  minerals  deposits  has  been  almost  completely  dependent  upon  the  prior 

development  of  local  industrial  or  consumer  markets.  P  P 

That  portion  of  the  contiguous  48  United  States  lying  west  of  the  105th  Meridian  does 

lnVgeneml  ^  °g‘Ca  characteristics  that  are  significantly  different  from  the  area  to  the  east. 
In  general,  the  topography  is  more  abrupt,  the  surface  rocks  are  younger  and  haveunder- 
g  ne  erosion  for  a  shorter  period  of  time,  and  volcanic  activity  and  movements  of  the 
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Fig.  3  -  By  mid-20th  Century,  most  of  the  nation's  known  resources  of  metallic  minerals  (except  iron ) 
were  situated  in  the  West.  The  region  also  contains  substantial  amounts  of  industrial  minerals,  some  of 
which  have  been  found  in  significant  amounts  only  in  the  West. 


the'westare  stT-and^To^^etcte^ed  1“^'  ^  -as  of 

flat 'lying,  rore^TctlVcovered^  the  '*"d  is  relatively 

igneous  activity  in  recent  time  In  the  Appalachian  n°tlceably  devoid  of  any  major 
again  apparent  but  the  surface  rocks  are  LneraHv  Region>  ^ctonic  activity  is 

and  topography  is  not  nearly  so  abrupt  Furthermore^th0 than  the  Mo?jntain  West 

States  is  generally  much  more  humid  and  the  area  i/  °  lmat,e  of  the  Easiern  United 
vegetation.  ’  a  the  area  ls  covered  with  relatively  heavy 

favorable  for  metallic^inwal^dqMfsiUon  howev^^11  Mountain  Region  are  geologically 
Northern  Minnesota  and  Southeast  Missouri)  in  th/S  ™ t  min°r  mountain  areas  (e.g., 

the  Plains  States,  many  industrial  minerals  2-  *  ,Central  part  of  the  continent.  Even  in 

little  doubt  that  many  areas  of  the  United  States  ™  Se,ected  metalJics.  There  is 
considered  commercially  attractive  but  which  could  h,  mi"era,s  that  are  not  now 

the  1  1  Western  States  area.  d  become  so-  Tins  is  particularly  true  in 

.  snsszs? *rr-  •«* 

composition  (including  impurities),  their  physical  nroDert^  8  h  ?i  h!'r  precise  chemical 

limestone  are  suitable  for  building  stone  LI?!  Properties,  and  their  location.  Thus,  some 

agricultural  lime,  some0forUcement|°andSothersS  fbr'ascnrt  I”*'  S°me  in  ttie 
materials  uses.  The  exact  proportions  ??  the  o  a  Chemical  and  instruction 

these  uses  is  unknown.  Furthermore  as  economic  Lb,  )'mestone  suitable  for  each  of 
suitability  of  the  West’s  limestone  resources  for  !?  ^  techn,cal  conditions  change,  the 
true  of  many  other  of  the  industrial  minerals  resource's  o'f  I'hTwTst.  a'S°  Cha"8e-  The  S3me  iS 

private  but"  to  wlucVThe  SUrfaCe  ,ands  llave  passed  to 

government  are  likely  to  become  targets  for  nonfueL 1!  ,  ,  reSerVed  *°  tlle  federal 

before  1975.  In  fact  many  such  areas  alr^dv  ",r?  .  S  exploration  and  development 

nonmetallic  minerals  exploration.  In  manv  .Wan  ttn*ctlve  targets  for  both  metallic  and 

attractive,  have  not  been  explored  because  of  antiCeS’  t°j°’  SUC^  areas’  while  geologically 
land  owners.  P  D6Cause  of  anticipated  or  actual  conflicts  with  surface 

“  *•  “at.™""1 “  “«■*'  -»■!  I— 

demand  for  mineral  commodities  but  !lso  *°  be  re'a,ed  to  the  ^creased 

land  policy  by  both  the  Department  of  the  Inter  '  *"  the  administration  of  public 

been  changes  in  the  total  vaC  of  all  mineral?  „Tnd  a”?  ^  F°reSt  Serviee'  Th-  have  also 
are  inadequate  (they  do  not  include  production  fm  ^  PUb'‘C  'ands  but  ,he  records 
quantitatively  substantiate  any  firm  condusin™  ™  L  unpatented  mining  claims)  to 
on  nonfuel  mineral  resource  development  and  P°'iCy 

C.  How  Nonfuel  Minerals  are  Utilized 

in  the  United  Sut'e's  Tn7t  the” ‘iSbo's '^nce V947eth°"dUr °'  n°"fUel  minerals  exPloration 

number  ol  factors  and  have  followed  several  die  C  langes  ,lave  been  influenced  by  a 

the  1980V  These  changes  <*"  be  projected  into 

nonfuel  minerals  as  well  as  the  commodiLTsouSt  ^nH  5!!niqUeS  USed  in  the  Search  for 
engaged  in  minerals  exploration.  g  nd  tbe  entlties  and  organizations 
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In  the  1 860’s  the  principal  items  sought  by  those  searching  for  nonfuel  minerals  were 
gold,  silver,  and  frequently  rhercury  and  other  minerals  associated  with  the  production  of 
gold  and  silver.  Today,  however,  base  metals,  uranium,  and  industrial  minerals  are  the  most 
sought  after  by  those  seeking  nonfuel  minerals  in  the  United  States. 

Exploration  for  nonfuel  minerals  in  the  1860’s  was  conducted  mostly  by  individual 
prospectors  or  small  groups  of  prospectors  working  for  their  own  account.  Today,  the  lone 
prospector  is  still  an  active  seeker  of  minerals- in  the  United  States,  but  his  work  has  been 
supplemented  by  the  activity  of  major  minerals  producing  firms  with  large  staffs  of 
geologists  and  engineers.  In  most  instances  tl  e  activities  of  these  two  groups  in  seeking 
nonfuel  minerals  on  the  public  lands  of  the  United  States  are  complementary,  and  neither 
one  could  perform  well  without  the  work  of  the  other.  Since  1947  there  has  been  a  decided 
increase  in  the  number  of  minerals  produced  with  full-time,  professional  exploration  staffs. 
In  recent  years,  however,  some  of  the  exploration  work  previously  performed  in-house  by 
major  minerals  producers  has  been  subcontracted,  resulting  in  a  situation  in  which  the 
smaller  minerals  exploration  firm  or  the  individual  professional  geologist,  operating  as  a 
consultant,  has  returned  and  increased  in  importance.  It  is  expected  that  between  now  and 
1985,  those  seeking  minerals  on  the  public  lands  of  the  United  States  will  include  members 
of  all  three  groups,  including  individual  prospectors  working  for  their  own  account,  major 
minerals  producers  with  sizable  exploration  staffs,  and  small  mineral  exploration  consultants 
working  for  either  an  established  minerals  producer  or  a  land  owner. 

\ 

The  specific  methods  and  techniques  used  in  nonfi  el  minerals  exploration  in  the  United 
States  have  changed  substantially  since  1860.  At  that  time,  visual  geological  and 
mineralogical  anomalies  served  as  the  primary  indications  of  the  existence  of  a  valuable 
mineral  deposit.  Now  geochemical  and  geophysical  anomalies  have  been  added  to  these  and 
have  become  of  considerable  importance  in  the  search  for  nonfuel  minerals.  Diamond  core 
drilling,  developed  in  the  very  late  1800’s,  has  become  the  primary  tool  used  in  the  detailed 
examination  of  potentially  valuable  mineral  deposits,  replacing  much  of  the  need  (in 
exploration)  for  shaft  sinking  and  tunnel  driving.  The  eye  of  the  individual  prospector  has 
been  supplemented  (but  not  replaced)  by  aerial  photography,  geochemical  surveys, 
geophysical  surveys,  and  regional  geologic  study.  Geologic  inference  from  both  surface  and 
subsurface  indications  has  become  a  vital  element  in  virtually  every  minerals  exploration 
project.  Such  inference  is  then  usually  tested  by  actual  physical  examination  through  the 
use  of  either  drillholes  or  actual  underground  development.  It  is  expected  that  by  1985 
geophysical  and  geochemical  means  will  become  even  more  important  in  the  search  for 
nonfuel  minerals  in  the  United  States.  Nevertheless,  they  will  not  replace,  but  merely 
supplement  the  information  obtained  by  surface  geology  work  and  actual  examination  of 
subsurfaces  conditions  by  drilling  or  underground  development. 

The  search  for  nonfuel  minerals  can  be  divided  into  three  separate  stages.  The  first  is 
regional  reconnaissance,  which  involves  large  areas  and  is  normally  done  with  little  or  no 
actual  disturbance  of  the  land.  Much  regional  reconnaissance  involves  simply  geologic 
mapping  of  surface  (and  inferred  subsurface)  conditions  by  aerial  photography  or  by 
airborne  geophysical  procedures.  The  second  stage  of  mineral  exploration  is  target  area 
examination.  This  involves  the  detailed  surface  examination  of  a  particular  target  area 
determined  to  be  both  geologically  attractive  and  acquirable  from  regional  reconnaissance 
data.  Detailed  target  area  examination  may  also  involve  the  drilling  of  some  widely  scattered 
diamond  drill  holes,  primarily  to  test  the  inferences  made  from  data  acquired  from  the 
surface.  The  third  stage  of  minerals  exploration  is  deposit  evaluation.  This  normally  involves 
the  intensive  drilling  of  a  potentially  valuable  mineral  deposit  to  determine  its  actual 
physical,  chemical,  and  mineralogical  characteristics. 

The  methods  and  techniques  used  in  minerals  exploration  vary  somewhat  depending 
upon  the  particular  commodity  being  sought,  although  certain  methods  (e.g.,  core  drilling) 
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in  application,  finding  their  widest  nonfueTusfhTthe  swrch  for^etlir  me.thodf  ®ls0  vary 

£S^^«-“3s535S 

the  finding  of  a  potentially  valuable  denote  f  ,  ar*e(  area  ex*™™t‘on  phase  is 
“  Zfte  4eX-f““a,'  "to3  dPea,“r 

r  r=~-  ™‘2na= 

These'wilTvary^rom Tfew^months'to'^ma^v  vMratf°n  P™CeS?  involve  different  time  spans. 

nothing  to  20  years  fnr  ^  ^  . rs  ^°r  re^10na^  reconnaissance,  from  virtually 

and  ^  ,hree  m0nthS  *°  10 

not  in  all,  deposi  t  evaluation  is^  ^  the  complete  report.)  In  many  instances,  if 

development  and  production  have  beeun  " fT8  prOCess  carried  on  even  after  actual  mine 
has  lasted  more  than  100  years.  g  *"  S°me  properties  (e-8->  Bingham  Canyon), this 

leng^  of^ttane!  ^  ^  d'fferent 

orebody  usually  requires  the  greatest  amount  of  r  m  i?  samples  and  to  delineate  an 
extend  over  a  number  of  vears  Airborne  a  *u  ime’  a  thougb  drdling  programs  may  also 
also  require  considerable  lengths  of  time  den  °  a  ^  geoche™lcal  and  geophysical  surveys  can 
total  area  involvedTheebmefjn  dependlng  upon  the  density  of  the  survey  and  the 
minerals  seeker  ,1  wdlm^  Zl  ‘°  ^  ^  Whkh  the  PartiCU'ar 

vaJconXUir^l'thfco^onhe3565  °f  ‘r*  ,minera'S  exPlorati°"  Process  normally 
exploration.  ^ methods  used  -  minerals 

related  directly  to  the  potential  return  f™  ft  mJ°  Ted  in  an  exP^oration  program  are 
Expenditures  are  related  to  the  potentiality  "for  sn^^fT^  3  Valuable  mineral  deposit, 
exploration  program  proceeds  the  exnendititre  •  6SS'  ^nder  norrnal  conditions,  as  an 
possibility  of  finding  a  valuable  mineral  He  S  infcreased  s0  ,on8  as  tl,ere  is  a  reasonable 
incurred  to  the  mineral  selker  As  aT  fn  depOS“°f  *  size  adequate  to  return  the  costs 
the  regional  reconnaissance  staee  are  ’  ef,P  olal,^n  costs  Per  unit  of  area  incurred  during 

costs  of  various  explorat.on  methods  and  % 
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REPRESENTATIVE  TIME  INTERVALS  INVOLVED  IN  MINERALS 
EXPLORATION  IN  THE  UNITED  STATES,  1947-1968 


Commodity  Time  for  Time  for  Total 

Sought  Target  Area  Deposit  Exploration 

Examination3  Evaluation15  Time0 

(months)  (months)  (months) 


Gold-Silver 

240 

Lead 

60 

Uranium 

12 

Copper 

48 

Molybdenum 

36 

Copper-Silver 

72 

Lead 

36 

Salt 

12 

Phosphate 

36 

Phosphate 

36 

Lead 

24 

Limestone 

28 

Iron 

24 

Gypsum 

36 

Uranium 

12 

Iron 

27 

Copper 

Copper 

Copper 

__ 

Clay 

12 

Lead 

12 

Gypsum 

24 

Gypsum 

24 

Potash 

24 

Metal 

18 

Molybdenum 

12 

Uranium 

12 

Copper-Zinc 

6 

Gypsum 

24 

Metal 

24 

Salt 

6 

Phosphate 

12 

Beryllium 

6 

Uranium 

12 

Barite 

12 

Phosphate 

6 

Iron 

5 

Copper 

12 

Uranium 

8 

Metal 

6 

Metal 

6 

120 

84 

120 

60 

60 

12 

36 

60 

24 

24 

30 

24 

24 

12 

36 

21 

36 

36 

36 

24 

24 

12 

12 

12 

12 

24 

18 

24 

6 

6 

24 

12 

12 

6 

6 

12 

12 

3 

6 

6 

6 


(Continued  on  following  page) 


360 

144 

132 

128 

96 

84 

72 

72 

60 

60 

54 

52 

48 

48 

48 

48 

36+ 

36+ 

36+ 

36 

36 

36 

36 

36 

36 

36 

30 

30 

30 

30 

30 

24 

18 

18 

18 

18 

17 

15 

14 

12 

12 
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Table  1  (Continued) 


42 

Industrial  Minerals 

6 

6 

12 

43 

Sand  . 

6 

6 

12 

44 

Copper 

0 

11 

1 1 

45 

Uranium 

2 

8 

10 

46 

Uranium 

— 

4 

4+ 

47 

Uranium 

— 

3 

3+ 

aTime  from  selection  of  target  area  to  determination  of  target  deposit. 

^Time  from  selection  of  target  deposit  to  confirmation  of  its  status  as  an  orebody. 
CD°es  not  include  that  deposit  evaluation  time  aggregated  with  mine  development  time. 


Source  of  Data:  Survey  conducted  by  the  Division  of  Economic  and  Business  Research 

The  University  of  Arizona. 
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from  one  region  of  the  country  to  another.  In  most  minerals  exploration  efforts,  the 
attempt  is  made  to  obtain  the  most  information  for  the  least  cost.  For  this  reason,  diamond 
drilling  is  used  in  preference  to  underground  excavation  wherever  possible  in  both  target 
area  examination  and  deposit  evaluation. 

Different  land  areas  are  involved  in  each  of  the  several  phases  of  minerals  exploration.  In 
the  regional  reconnaissance  phase  thousands  of  square  miles  may  be  involved.  In  the  deposit 
evaluation  stage  the  area  involved  in  exploration,  particularly  in  deposits  such  as  high  unit 
value  uranium  orebodies,  may  run  down  to  only  a  few  acres.  In  most  cases,  however  the 
deposit  evaluation  stage  will  require  from  50  to  2,000  acres.  The  target  area  examination 
stage  normally  involves  an  area  that  is  dependent  upon  the  type  of  deposit  being  sought  and 
upon  the  geologic  conditions  recognizable  from  the  surface. 

The  different  methods  and  techniques  used  in  minerals  exploration  are  likewise 
normally  associated  with  different  land  areas.  Airborne  reconnaissance  methods  are  used  to 
cover  extremely  large  areas,  while  underground  excavation  and  core  drilling  are  used  to 
examine  the  smallest  areas.  Geophysical  and  geochemical  surveys  may  be  run  either  on  tight 

or  spread  patterns  and  are  quite  variable  in  the  land  areas  for  which  they  may  be 
appropriate. 


The  probabilities  of  success  in  nonfuel  minerals  exploration  are  quite  variable  and  differ 
essentially  according  to  the  mineral  commodities  sought.  It  is  extremely  difficult  to  estimate 
precisely  the  probabilities  of  success  in  minerals  exploration,  since  success  may  be  defined  in 
different  ways  and  since  failures  are  usually  not  as  well  recorded  as  are  successes.  It  may  be 
generalized,  however,  that  the  probabilities  of  success  in  the  search  for  metallic  minerals  are 
less  than  the  probabilities  of  success  in  exploration  for  industrial  minerals.  This  is  a 
generalization,  however,  and  exceptions  are  numerous.  In  many  instances  the  probabilities 
of  success  in  finding  a  deposit  of  specific  industrial  minerals  meeting  exacting  specifications 
can  be  even  less  than  in  an  attempt  to  find  a  deposit  of  metallic  minerals. 


Different  exploration  entities  have  had  varying  degrees  of  exploration  success.  Variation 
has  been  considerable  even  among  major  minerals  producers,  however,  and  seems  dependent 
entirely  upon  the  ability  of  the  individual  minerals  seeker  to  infer  the  potential  for  valuable 
mineral  deposition  from  observable  geologic,  geophysical,  and/or  geochemical  conditions. 
I  he  small  miners  and  prospectors  have  generally  had  equivalent  or  greater  success  in  the  last 
two  decades  than  have  the  highly  organized  exploration  departments  of  most  major  minerals 
producers.  In  fact,  many  of  the  successes  of  the  major  minerals  producers  have  been  the 
direct  result  of  the  preparatory  work  of  small  miners  and  prospectors.  Exact  success  records 
have  been  impossible  to  ascertain,  however,  because  of  an  extreme  scarcity  of  available  data. 


It  is  indeterminate  whether  there  has  or  has  not  been  any  measurable  trend  in  the 
allocation  of  exploration  effort  between  foreign  and  domestic  areas  by  the  United  States 
minerals  producers  since  1947.  In  many  instances  the  producers  themselves  do  not  have 
information  adequate  to  determine  the  relative  effort  made  between  foreign  and  domestic 
areas.  The  same  is  true  regarding  the  determination  of  any  measurable  trend  in  the 
allocation  of  exploration  effort  between  public  and  private  lands  in  the  United  States  As  a 
generalization,  however,  since  the  middle  1800’s  there  has  been  a  decided  emphasis  on 
nontuel  minerals  exploration  activity  on  the  public  lands  of  the  Western  United  States  as 
compared  to  such  activity  on  private  lands  east  of  the  Mississippi.  It  is  also  indeterminate  at 
this  time  as  to  whether  or  not  there  has  been  any  measurable  trend  since  1947  in  the 
allocation  of  exploration  effort  to  established  mining  districts  in  preference  to  currently 
nonproducing  areas.  Subjective  impressions,  however,  indicates  that  such  has  been  the  case 
and  that  effort  in  established  mining  districts  and  known  mineralized  areas  has  been  much 
more  intense  than  in  non-producing  areas.  This  situation  has  been  changing  within  the  last 


Table  2 


representative  mineral  exploration  costs 

IN  THE  UNITED  STATES,  1947-1968 
(Developed  Properties) 


Successful 
Project 
(ranked  by 
total  cost) 


Commodity 

Sought 


Cost  of 
Target  Area 
Examination9 


Cost  of 
Deposit 
Evaluation  b 


Total 

Exploration 

Costc 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 


Uranium 

Lead 

Lead 

Phosphate 

Copper 

Copper 

Lead 

Copper 

Iron 

“Metal” 

“Metal” 

Phosphate 

“Industrial  mineral” 

Phosphate 

Uranium 

Phosphate 

Salt 

Potash 

Iron 

Iron 

Uranium 

Sand 

Clay 

Limestone 

Uranium 

Beryllium 

Uranium 

Uranium 

Barite 

Lead 


$650,000 

350,000 

300,000 

100,000 

150,000 

40,000 


85,000 

175,000 

75,000 

10,000 

50,000 

120,000 

50,000 

31,700 

30,000 

30,000 

10,000 

10,000 

10,000 

5,000 

5,000 


0 

0 

10,000 

10,000 


$3,918,000 
1,134,000 
650,000 
600,000 
600,000 
508,000 
350,000 
421,000 
342,400 
382,000 
310,000 
200,000 
50,000 
150,000 
200,000 
1 50,000 
50,000 
100,000 

90.200 
62,500 
50,000 
60,000 
50,000 

41.200 
26,000 
25,000 
28,000 
16,000 
5,000 


aCost  from  selection  of  target  area  to  determination  of  target  deposit. 


$4,568,000 

1,134,000+ 

1,000,000 

900,000 

700,000 

508,000+ 

500,000 

421,000+ 

382,400 

382,000+ 

310,000+ 

285,000 

225,000 

225,000 

210,000 

200,000 

170,000 

150,000 

121,900 

92,500 

80,000 

70,000 

60,000 

51,200 

31,000 

30,000 

28,000 

16,000 

15,000 

10,000+ 


bCost  from  selection  of  target  deposit  to  confirmation  of  its  status  as  an  orebody. 

‘Does  not  include  those  deposit  evaluation  costs  aggregated  with  mine  development  costs. 


Source  of  Data:  Survey  conducted  by  the  Division 

University  of  Arizona. 


of  Economic  and  Business  Research,  The 
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Table  3 


REPRESENTATIVE  MINERAL  EXPLORATION  COSTS 
IN  THE  UNITED  STATES,  1947-1968 
(Rejected  Properties) 

Unsuccessful 
Project  (ranked 
by  total  cost) 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

aCost  from  selection  of  target  area  to  determination  of  target  deposit. 
bCost  from  selection  of  target  deposit  to  rejection  as  a  suitable  prospect. 
cDoes  not  include  regional  reconnaissance  costs. 

Source  of  Data:  Survey  conducted  by  the  Division  of  Economic  and  Business 

Research,  The  University  of  Arizona. 


Cost  of 

Total 

Cost  of  Target 

Deposit 

Exploration 

Examination3 

Evaluation^ 

Costc 

$  50,000 

$850,000 

$900,000 

446,900 

439,900 

886,800 

25,000 

570,000 

595,000 

50,000 

500,000 

550,000 

100,000 

400,000 

500,000 

— 

428,000 

428,000+ 

— 

311,000 

311,000+ 

200,000 

100,000 

300,000 

50,000 

250,000 

300,000 

100,000 

191,300 

291,300 

— 

279,000 

279,000+ 

50,000 

200,000 

250,000 

— 

243,000 

243,000+ 

68,000 

134,500 

202,500 

100,000 

100,000 

200,000 

50,000 

150,000 

200,000 

4,500 

182,000 

186,500 

5,000 

155,000 

160,000 

4,500 

154,000 

158,500 

25,000 

120,000 

145,000 

1,500 

139,000 

140,000 

9,000 

128,000 

137,000 

5,000 

123,000 

128,000 

94,000 

6,000 

100,000 

17,000 

75,000 

92,000 

10,000 

60,000 

70,000 

6,000 

60,000 

66,000 

16,000 

45,000 

61,000 

5,000 

48,400 

53,400 

2,500 

47,100 

49,600 

17,800 

24,700 

42,500 

26,000 

14,000 

40,000 

20,000 

20,000 

40,000 

25,000 

10,000 

35,000 

— 

30,000 

30,000+ 

10,000 

10,000 

20,000 

14,000 

6,000 

20,000 

3,000 

16,600 

19,600 

10,000 

5,000 

15,000 

5,000 

5,000 

10,000 

3,200 

2,600 

5,800 

2,600 

1,200 

3,800 
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Table  4 


spatial  Requirements  in  minerals  exploration 

IN  THE  UNITED  STATES  1947-1968 


Successful  Commodity 

Project  Sought 

(ranked  by  extent 
of  deposit) 


Total  Area 
Involved  in 
Reconnaissance 
(acres) 


Total  Area 
Used  for 
Detailed 
Exploration 
(acres) 


Extent  of  the 
Developed 
Mineral  Deposit 
(acres) 


3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 


Salt 

Clay 

Potash 

Phosphate 

“Industrial  minerals” 

Phosphate 

Phosphate 

Gypsum 

Iron 

Gypsum 

Gypsum 

Phosphate 

Lead 

Beryllium 

Iron 

Copper 

Salt 

Lead 

Lead 

Copper 

Lead 

Gypsum 

Sand 

Copper 

Copper 

Silver-copper 

Barite 

Uranium 

Gold-silver 

Uranium 

Copper 

Limestone 

Uranium 

Uranium 

Iron 

Uranium 

Uranium 

Uranium 

Uranium 


500,000 

2,048,000 

64,000 

250,000 

16,000 

3,840 

640,000 

102,000 

256,000 

64,000 

3,000,000 

50,000 

3,000 

121,000 

1,600 

40,000,000 

960,000 

20,000 

4,000 

10,000 

3,200 

90,000 

500 

5,000 

NA 

1,000,000 

5,120 

NA 

150 

500 

2,500 

6,000 

5,000 

1,900 

60 

3 

10,000 

5,000 


128,000 

50,000 

1,280 

32,000 

32,000 

1,280 

0 

64,000 

1,580 

1,280 

640 

20,000 

5,000 

1,200 

5,100 

800 

14,000 

25,000 

1,000 

500 

4,000 

100 

1,000 

200 

500 

800 

2,000 

320 

1,550 

100 

75 

46 

3,200 

40 

90 

45 

3 

6 

40 


50,000 

24,000 

16,000 

15,000 

10,000 

8,000 

8,000 

2,560 

1,580 

1,280 

1,200 

1,000 

800 

800 

600 

600 

500 

500 

500 

500 

400 

400 

300 

150 

100 

100 

80 

80 

80 

80 

60 

46 

20 

5 

4 

4 

4 

2 

1 


Source: 


Survey  conducted 
Arizona. 


by  the  Division  of  Economic  and  Business  Research, 


The  University  of 
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few  years,  however,  and  with  the  ref  nement  of  new  techniques  of  minerals  exploration, 
may  be  expected  to  continue  to  change( before  1985. 

Significant  changes  have  also  occurred  since  1860  in  the  technical  and  economic 
characteristics  of  mineral  deposit  development  in  the  United  States.  There  have  likewise 
been  changes  since  1947,  and  these  have  followed  discernible  patterns  which  may  be 
projected  into  the  1980’s.  A  number  of  factors  have  influenced  these  changes.  Innovations 
in  the  methods  and  techniques  used  in  mineral  deposit  development  have  been  influenced 
by  the  types  of  mineral  commodities  sought,  the  types  of  deposits  in  which  these  mineral 
commodities  have  occurred,  and  methods  and  equipment  available  for  excavation. 

Since  1  860,  perhaps  the  greatest  change  in  mineral  deposit  development  has  been  the 
growth  in  the  importance  of  surface  mining,  with  the  resultant  limitation  on  the  need  for 
underground  development.  Despite  this,  since  the  1  860’s  there  has  been  a  steady  increase  in 
the  amount  of  development  work  required  in  the  utilization  of  a  valuable  mineral  deposit, 
whether  it  be  mined  by  surface  or  underground  methods.  This  has  been  a  persistent  trend  in 
virtually  all  mineral  commodities.  It  is  continuing  today  and  may  be  expected  to  continue 
until  1985. 


The  organizations  and  entities  engaged  in  mineral  deposit  development  have  also 
changed  since  the  1  860’s.  Mineral  deposit  development  prior  to  1872,  and  for  a  number  of 
years  thereafter,  was  performed  principally  by  individual  miners  or  by  small  companies 
formed  explicitly  to  develop  and  utilize  a  single  mineral  deposit.  With  the  increased 
importance  of  larger  mineral  deposits  and  the  general  growth  in  the  nation’s  business 
structure,  however,  mineral  deposit  development  has  become  largely  the  function  of  the 
multiple-property  corporation.  This  trend  has  persisted  since  the  early  1900’s  and  may  be 
expected  to  continue  into  the  1980  s.  Even  for  mineral  deposits  that  are  relatively  small,  it 
can  be  expected  that  relatively  small  minerals  producers  will  be  involved  in  the  development 
of  a  number  of  properties  rather  than  limiting  themselves  to  the  development  of  a  single 
deposit.  In  recent  years,  a  number  of  joint  ventures  have  been  formed  for  the  development 
of  particularly  large  mineral  deposits.  As  the  importance  of  large  disseminated  deposits 
increases,  this  joint  venture  arrangement  (even  among  the  largest  minerals  producers)  may 
be  expected  to  become  more  common. 

The  methods  and  techniques  used  in  the  development  of  mineral  deposits  vary  not  so 
much  according  to  the  mineral  involved  but  according  to  the  geologic  structure  in  which 
that  mineral  occurs.  The  methods,  the  areas  involved,  and  the  time  spans  required  for  the 
development  of  deep,  hidden  mineral  deposits  are  significantly  different  from  the 
development  methods,  areas,  and  times  associated  with  the  development  of  relatively 
flat-lying,  close-to-surface  mineral  deposits.  The  large  disseminated  orebodies  common  to 
the  copper  and  molybdenum  industries  (and  in  the  future  perhaps  even  to  the  gold  and 
silver  producing  industries)  require  development  methods  and  techniques  significantly 
different  from  those  necessary  in  the  development  of  relatively  small,  high-grade  mercury 
orebodies.  Perhaps  the  greatest  difference,  however,  in  mineral  deposit  development  is 
found  in  deposits  of  minerals  such  as  sulfur  or  potash  that  are  developed  for  solution  or  a 
similar  method  of  mining.  In  such  cases,  development  methods  and  equipment  are  more  like 
those  used  in  the  development  of  petroleum  and  natural  gas  deposits  than  in  the 
development  of  deposits  of  other  nonfuel  minerals. 

The  time  required  to  develop  a  mineral  deposit  depends  not  only  upon  the  methods  and 
techniques  used  but  upon  the  size  of  the  mineral  deposit  and  the  type  of  orebody  being 
developed  as  well.  Typical  development  periods  for  nonfuel  mineral  deposits  brought  into 
production  since  1947  have  ranged  from  eight  months  to  12  years,  with  the  size  of  the 
deposit  being  the  most  critical  factor  in  determining  the  time  required  to  develop  it. 
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Table  5 

ikFw^^NTATIVE  time  intervals  involved 

IN  MINE  DEVELOPMENT  IN  THE  UNITED  STATES 

1947-  1968 


Project 

(Ranked  by  Length 
of  time) 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 


Commodity 

Barite 

Iron 

Copper 

Potash 

Evaporrte 

Lead 

Iron 

Lead 

Limestone 

Lead 

Copper 

Clay 

Molybdenum 

Lead 

Phosphate 

Sand 

Copper-Zinc 

Uranium 

Industrial  Minerals 

Gypsum 

Uranium 

Uranium 

Gypsum 

Uranium 

Uranium 

Uranium 

Uranium 

Uranium 


Development  Time3 
(in  months) 

144 

120 

120 

96 

60b 

60 

50 

48 

44 

42 

36 

36 

24 

24 

24 

24 

18 

18 

18 

18 

16 

16 

12 

12 

12 

12 

10 

8 


j*Time  from  recognition  as  an 
Largely  pilot  plant  testing. 


orebody  to  first  significant  production. 


Source: 


Survey  conducted  by 
University  of  Arizona. 


the  Division  of  Economic  and 


Business  Research,  The 
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The  investment  required  to  develop  a  mineral  deposit  has  varied  with  the  methods  and 
techniques  used  as  well  as  with  the  size  of  the  deposit  and  the  type  of  mineral  involved.  In 
virtually  all  instances,  the  investment  made  in  developing  a  mineral  deposit  is  related 
directly  to  the  return  expected  from  the  production  and  sale  of  the  minerals  in  that  deposit, 
l  here  is  no  strong  direct  relationship  between  the  investment  required  to  develop  a  mineral 
deposit  and  the  time  involved  in  developing  that  deposit.  Nevertheless,  in  recent  years  the 
ugh  cost  ol  capital  has  resulted  in  the  more  rapid  development  of  larger  mineral  properties 
m  order  to  gain  a  quicker  return  on  invested  capital.  This  has  resulted  in  an  apparent 
negative  correlation  between  the  investment  and  the  time  involved  in  developing  a  mineral 
deposit.  Despite  this,  the  simple  physical  realities  involved  in  developing  large  mineral 
deposits  require  a  significant  amount  of  time  regardless  of  the  effort  put  forth  to  hasten 
initial  production.  Since  the  1860’s  the  amount  of  money  required  to  develop  mineral 
deposits  has  increased  substantially.  Even  since  1947  the  amount  of  money  required  to 
<u  no  n°me  tmm(;ral  deP°sits  has  increased  significantly.  At  present,  the  expenditure  of 

IOn  °r  the  devel°Pment  of  a  mineral  deposit  is  not  uncommon.  In  the  1860’s 
MOO  thousand  was  a  substantial  sum. 

The  amount  of  land  required  to  develop  a  mineral  deposit  for  the  most  part  varies 
directly  with  the  size  ol  the  deposit.  The  amount  of  land  required,  however,  also  varies 
according  to  the  method  ol  development  and  the  type  of  mineral  deposit  involved.  For 
ore  bodies  with  dominant  vertical  dimensions,  much  less  land  is  required  than  for  the  same 
size  orebody  with  relatively  large  horizontal  dimensions.  The  amount  of  land  required  in 
mineral  development  is  also  closely  related  to  the  type  and  grade  of  mineral  involved.  For 
ow-grade  deposits  that  result  in  the  production  of  substantial  amounts  of  waste  material 
significantly  greater  amounts  of  land  are  required  in  the  development  of  a  mineral  deposit 
lor  the  preparation  of  waste  storage  facilities.  Although  land  areas  so  required  are  not 
stnaiy  involved  in  the  mining  operations  themselves  they  are  an  absolute  necessity  in  the 
production  of  the  mineral  commodity. 

The  land  area  required  in  mineral  development  does  not  appear  to  be  related  to  the 
elapsed  time  of  that  development.  Again,  the  nature  of  the  mineral  deposit  and  the  effort 
put  forth  in  development  have  a  far  greater  effect  on  time.  Similarly,  the  amount  of  land 
required  is  not  directly  related  to  the  overall  amount  of  the  investment  involved,  although 
the  costs  of  land  acquisition  and  control  are  significant  factors  in  determining  the  amount  of 
investment  made  in  the  development  of  a  mineral  deposit.  Nevertheless,  other  factors  are  of 
ar  greater  importance  in  determining  total  investment,  and  any  direct  relationship  between 
the  amount  of  land  required  and  the  amount  of  investment  involved  is  negligible. 

In  most  cases  the  development  of  a  mineral  deposit  requires  a  minimum  amount  of 
reasonably  assured  mineral  reserves.  Before  a  substantial  investment  is  made  in  the 
development  of  a  mineral  deposit,  the  potential  minerals  producer  normally  requires  a 
reasonable  degree  of  assurance  that  there  will  be  sufficient  value  contained  in  the  mineral 
deposit  to  return  the  cost  of  development  plus  a  minimum  profit.  The  necessary  size  of  such 
minimum  reserves,  of  course,  varies  according  to  the  mineral  being  developed,  the  specific 
tinanaa  requirements  of  the  potential  producer,  and  the  price  that  can  be  obtained  upon 
‘  c  c  K  mineral  output.  The  amount  of  mineral  reserves  required  for  the  development  of 

Ovl7°th  U 7  °nC  minefal  ^mm°dity  is  usual,y  direct,y  related  to  the  land  area  required. 

.  1  tldC  . rangC  ot  aM  nonfucl  minerals,  however,  the  land  area  required  for 

development  and  the  amount  ot  mineral  reserves  required  are  not  directly  related  primarily 

because  some  deposits  have  greater  verticle  dimensions  while  other  deposits  may  have 
greater  horizontal  dimensions.  y 

for  [he  minerTS  77  m  dfPOSr  d°eS  n0t  necessariIy  squire  an  established  market 
or  the  mineral  involved.  Most  markets  for  metallic  minerals  are  established,  however,  and 
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Table  6 


representative  mine  development  costs 

IN  THE  UNITED  STATES,  1947  -  1968 


Mine 

(Ranked  by  Cost) 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


Commodity 

Lead 

Evaporite 

Lead 

Sand 

Iron 

Potash 

Uranium 

Clay 

Phosphate 

Uranium 

Uranium 

Phosphate 

Industrial  Minerals 

Uranium 

Iron 

Iron 

Uranium 

Salt 

Phosphate 

Limestone 


Development  Cost3 


$19,000,000 

5,000,000b 

4,000,000 

1,700,000 

1,098,000 

1,000,000 

510,000 

415,000 

400,000 

390,000 

286,000 

200,000 

165,000 

75,000 

70,000 

50,000 

50,000 

46,000 

40,000 

28,000 


fCost  from  recognition  as  an  orebody  to  first  significant  production 
"Largely  pilot  plant  testing. 


Source:  Survey  conducted  by 
University  of  Arizona. 


the  Division  of  Economic  and  Business  Research,  The 
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Table  7 


SPATIAL  REQUIREMENTS  IN  MINERAL  DEPOSIT 
DEVELOPMENT  IN  THE  UNITED  STATES, 
1947-  1968 


Property 
(Ranked  by  Area 
Used  in  Development) 


Commodity 


Total  Arei  (in  acres) 

Involved  in 
Development 


Covered  by 
the  Orebody 


1 

Clay 

30,000 

24,000 

2 

Phosphate 

6,400 

8,000 

3 

Lead 

5,000 

500 

4 

Phosphate 

2,500 

1,000 

5 

Salt 

2,500 

500 

6 

Copper 

800 

600 

7 

Lead 

800 

800 

8 

Beryllium 

800 

800 

9 

Lead 

500 

500 

10 

Copper 

500 

500 

1 1 

Lead 

400 

400 

12 

Uranium 

300 

20 

13 

Sand 

300 

300 

14 

Uranium 

210 

80 

1 5 

Copper-Silver 

200 

100 

1 6 

Gold-Silver 

160 

80 

17 

Copper 

150 

150 

18 

Gypsum 

120 

2,560 

19 

Barite 

100 

80 

20 

Copper 

100 

100 

21 

Uranium 

80 

80 

22 

Copper 

60 

60 

23 

Limestone 

46 

46 

24 

Uranium 

20 

1 

25 

Uranium 

20 

5 

26 

Iron 

20 

4 

27 

Gypsum 

10 

1,920 

28 

Gypsum 

10 

1,280 

29 

Uranium 

7 

4 

30 

Uranium 

5 

4 

31 

Uranium 

2 

9 

Source:  Survey  conducted  by  the  Division  of  Economic  and  Business  Research  The 
University  of  Arizona. 
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!-“°r  internat,ional  in  s“Pe.  With  regard  to  many  industrial  minerals  however  the 

denos,/  ■£\£°‘ T“l  marke‘  iS  3,1  that  is  really  rec'uired  for  the  development  ^  mLral 
.  P ,  '  •  hC  °  .an  existlng  or  Potential  market  for  a  mineral  product  is  directly  related 

de„'  V,He,  thedefos,t  bein«  developed  (or  to  the  size  of  the  portion  ofapartteiar 
eposit  that  may  be  developed  at  any  one  time).  The  size  of  an  existing  or  potential  market 

denosd  Hera  Pr°dUf.  8  a's0  re,ated  ddec,ly  size  of  the  investment  madet  minera 
deposit  development  in  most  instances,  although  there  are  exceptions  based  on  the  relative 

beTei.h  Unce:taimy  mv0lved-  similarly>  the  of  the  market  foramineral  product 

development  ®  "  P°tentlal’  ‘S  reIated  direCtly  ‘°  the  time  involved  in  mineral  deposit’ 

an  established  market  exists  prior  to  mineral  deposit  development  there  is  a 

hT  j:  s 

iMPPSHiSSil 

act  create  the  market.  In  such  instances  it  behooves  the  minerals  producer  to  develon  his 

ssssrf  “*• of  - 

not  reLte^directlv6^611^^^  fhe  marI<:et  for  a  Particular  mineral  commodity  are  generally 

his 

signifihclntlyrsTnceriSthCeS  l°8fin’ "  Th  "T™18  p,rodl;ction  in  the  United  States  have  changed 
i  ^  inte  ^he  1  o6u  s.  The  changes  that  have  occnrrpH  oinpp  10/1^7  u  r  n  « 

discernible  trends  which  may  be  Projected  to  loss  ™!  .  947  haVe  followed 

—  ,r  ,r  rs,  rcr 32* 

!he  I9^0as  and  m(troduc.tion  in  the  West  of  large-scale  underground  caving  methods  s"ncf 

HlpMpSHs 

significant  (”‘S  ‘"p™86  UP°n  land  utilizatio"  in  mi™g  can  be  expected" to  be 
by  large ^msThis  is  noUme' oHnltt  ““  U"ited  States  are  now  P™duced 


20 


Western  United  States,  and  although  his  contributions  to  overall  national  minerals  output 
are  .J.e  a  lve inconsequential,  his  contribution  to  local  economic  activity  is  highly 
significant.  The  small  miner’s  greater  worth,  however,  lies  not  so  much  in  the  volume  of  his 
mineral  output,  but  in  the  volume  of  mineral  resource  information  he  provides  and  his 
development  for  the  potential  future  utilization  of  mineral  deposits  by  larger  producers. 

i  £leth?ds  ?nd  techniclues  of  minerals  beneficiation  have  changed  drastically  since  the 

nprmitt,-T  l?AdeVf  ,°pment  °/  froth  flotation  was  undoubtedly  the  greatest  single  factor  in 
p  rmitting  the  utilization  of  the  large  disseminated  mineral  deposits  of  the  Western  United 

tates.  Since  the  introduction  of  this  process  in  the  early  1900’s  there  have  been  many 

nf“en  s  ln  both  concentration  and  sizing  operations  in  the  minerals  beneficiation  stage 

hncir  nCra  S  produ<J.tlon-  (Most  of  the  Ganges  since  1 947  have  been  refinements  of  the  same 
asic  processes,  and  it  is  likely  that  this  will  continue  to  be  the  case  until  1985. 

commhoed.4ie,thh^vSp  techn!ques  .us®d  in  the  advanced  processing  of  nonfuel  mineral 
(exTm  for  th  Te  ,nf  drastica,,y  since  186°-  Again,  however,  since  1947 

have  .  pin  ,,ncreased  USC  °!  bydrometallurgical  techniques)  most  of  the  changes  that 
ave  been  made  in  advanced  processing  have  been  refinements  of  the  same  basic 

hvdmmTn  Pro^esses-  With  the  exception  of  an  expected  increase  in  the  use  of 
hydrometallurgical  methods,  this  same  general  trend  may  be  expected  to  continue  until 

nnnnhtLmntht0dS,and  tech"iques  used  in  nonfuel  minerals  production  are  highly  dependent 
pon  the  particular  mineral  being  produced.  Mining  methods  are  more  dependent  however 

upon  the  structure  of  the  mineral  deposit  being  utilized.  In  beneficiation  and’ advanced 
processing,  the  nature  of  the  particular  mineral  involved  is  of  critical  relevance. 

t  . The  timeS  V<?iVppd  10  minerals  Production  are  dependent  directly  upon  the  methods  and 
chniques  used.  Different  phases  of  the  production  process  involve  different  time  spans 

comm!!lSOTSat  ltP°n  ^  ^  °f  the  dep0sit  but  more  upon  the  Particular  mineral 
nvni  Hd  n-f  "d  I16  type,  °f  min,ng’  beneficiation,  and  advanced  processing  methods 
involved.  Different  minerals  require  different  production  cycles  of  different  time  lengths 

These  have  changed  since  the  late  1800’s,  and  some  haVe  changed  drastically  since  1947  It 

fWm  e?pettefG  !hat  the^e  Wl11  be  any  rnajor  changes  in  the  length  of  the  production  cycle 
or  most  nonfuel  mineral  commodities  by  the  middle  of  the  1980’s.  The  principal  exception 
this  is  the  possible  lengthening  of  the  production  cycle  involved  in  in-place  leaching  and 
^  possible  shortening  of  the  production  cycle  involved  in  solution  mining.  Any  changes  in 
production  cycles  will  vary  considerably  from  one  mineral  commodity  to  another. 

The  costs  of  minerals  production  differs  in  each  phase  of  the  production  process  It  also 
vanes  considerably  according  to  the  methods  and  techniques  of  production  used.  Different 
minerals  involve  different  costs  of  production.  In  general,  low  unit  value  minerals  involve 

the  tame  i °n  productl°m  There  ls  a  direct  relationship  between  the  cost  of  production  and 
!  ;  “t°  ,,"7  rfn'"fr  bem*  preduced.  This  is  not  to  say,  however,  the  one  is  the  cause  of 
me  Other.  In  tact,  there  is  normally  a  reciprocating  cause  and  effect  relationship  involved 
For  example  as  the  unit  value  of  a  commodity  rises  it  allows  production  from  higher  cost 

rrt  r1"8  'n  a  tT  'n  the  average  COSt  of  minerals  production.  Similarly,  as 
m:  "  ’  t  d  1  /bere  are  no  alternative  sources  for  a  particular  mineral  product,  then  the 

rtk  tn™lll“  of  that  commodity  will  also  rise.  Throughout  history  this  has  been  a 
back-and-forth  arrangement,  with  the  value  of  the  mineral  commodity  sometimes  being  the 
causal  factor  and  the  cost  of  production  the  effect,  and  at  other  times  the  cost  of 

costs  of10"  faS  |bee"  tht  CaUS7  and  tlle  Valuc  of  the  minera'  product  the  result.  The  unit 
costs  ot  nonf  uel  mineral  production  have  generally  increased  since  the  1 860’s  There  has 

cost^  rpH  c°nsls,ent  Pattern  since  1 947,  however,  with  new  techniques  and  methods  allowing 
cost  reductions  in  the  output  of  some  commodities,  but  with  other  factors  causing  increases 


U1  the  cost  of  producing  others.  This  is  likeJy  to  be  the  state  of  affairs  at  least  until  198S 
wit  some  costs  of  production  rising  and  other  costs  of  production  declining. 

D.  Why  the  INonfuef  Minerals  are  Important 

The  nonfuel  minerals  ot  the  United  States  are  principally  important  for  themselves  and 
not  tor  the  employment  or  personal  income  that  they  directly  generate,  nor  for  the 
government  revenues  which  they  contribute,  although  these  are  substantial’  The  nonfuel 
minerals  industry  in  the  nation  as  a  whole  is  a  relatively  small  employer,  accounting  for  less 
than  one  percent  of  total  United  States  employment  in  1968.  Regionally,  however  the 
industry  is  a  more  important  employer  d  j-ectly  accounting  for  about  two  percent  of  total 
employment  in  the  Western  States.  Locally,  of  course,  the  industry  is  even  far  more 
important,  with  many  communities  throughout  the  West  dependent  entirely  or  in  large  part 
X°nf  enJptlo,ym1e1nt  generated  by  the  production  of  nonfuel  minerals.  In  Arizona  alone 

economic  existence.4  C°Un“eS  ^  heaV‘ly  dependent  upon  the  mineral  industry  for  theh 

Because  wages  and  salaries  paid  in  the  nonfuel  mineral  industries  are  generally  higher 
than  those  paid  in  most  other  types  of  economic  activity,  the  nonfuel  mineral  industaefare 
?f  grea*er  irnP°rtar,ce  as  a  source  of  personal  income  than  as  a  source  of  employment 

addition,  the  personal  income  created  by  mining  in  the  Western  Region  and  in  each  of  its 

rrmt,es  refcirculates  a  of  times,  thereby,  generating  additional persona/ Lome 

that  has  a  significant  impact  upon  the  entire  Western  United  States. 

In  many  of  the  Western  States  the  nonfuel  mineral  industries  provide  a  significant  share 
of  government  revenues  both  at  the  state  and  local  levels.  In  many  Western  States 
substantial  portions  of  government  revenues  result  from  taxes  placed  upon  mineral 
utilization  activities.  At  local  levels,  the  property  taxes  paid  by  mineral  industry  operations 
are  a  vital  factor  in  many  communities.  Nevertheless,  the  amounts  of  money  spent  by  state 
and  local  governments  for  the  benefit  of  mineral  utilization  are  relatively  slight  and  consist 
primarily  of  the  expenditures  of  regulatory  agencies  and  some  technical  assistance  agencies 
The  nonluel  mineral  industries  also  contribute  substantially  to  federal  revenues  primarily 
through  corporate  income  taxes.  Nevertheless,  the  federal  government  spends  a  relatively 

small  amount  (mostly  through  the  Department  of  the  Interior)  for  the  benefit  of  nonfuel 
minerals  utilization. 

Despite  direct  and  indirect  contributions  to  personal  income  and  governmental  revenues 
the  greatest  contribution  of  nonfuel  minerals  to  the  economic  life  of  the  nation  and  the 
es  ern  States  ias  been  as  vital  commodities.  The  metals  mined  in  the  United  States  form  a 
critical  part  of  the  nation’s  industrial  structure.  Without  copper,  steel,  lead,  silver,  and  other 
metals  mined  domestically,  very  little  of  today’s  complex  machinery  would  be  able  to 

T;  !°n;  ,T  0U‘,S°,me  0f  the  metalS  neither  the  ord*nary  complexities  of  every  day 
possible  "0r  hypercomplexities  of  aerospace  and  electronics  age  activities  wo^ld  be 

The  importance  of  the  country’s  industrial  minerals  has  been  even  more  direct 
particularly  in  the  West.  Many  of  the  industrial  minerals  mined  in  the  Western  States  provide 
materials  for  the  construction  that  has  been  vital  in  the  economic  development  of  that 
region.  Other  industrial  minerals  have  provided  fertilizers  and  have  been  important  in  the 
“7™  of  agriculture  throughout  the  United  States  and  the  World.  Minerals  produced 
.,  p  Wf  ste^n  Umted  States  have  also  been  important  in  the  industrial  growth  of  nations  in 
Japan  flC  BaSm  ^  Played  3  PrinciPal  role  the  industrial  resurgence  of  postwar 
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E.  How  Nonfuel  Minerals  are  Related  to  Other  Resources 

There  has  long  been  a  significant  relationship  between  minerals  resource  utilization  and 
the  utilization  of  nearby  water  resources.  Data  are  not  available,  however,  to  determine 
quantitatively  whether  there  has  been  any  significant  change  in  the  volume  of  water 
utilization  by  the  mineral  industries  since  the  1 860’s  or  even  since  1947.  Since  the  latter  part 
of  the  last  century,  however,  the  nature  of  water  use  by  the  nonfuel  mineral  industries  has 

changed,  primarily  as  a  result  of  the  significant  decrease  of  placer  mining  in  the  United 
States. 

Water  use  is  different  for  each  phase  of  the  minerals  production  process,  and  is 
dependent  upon  the  technology  of  production.  At  the  present  time,  minerals  beneficiation 
processes  are  the  largest  users  of  water  in  the  mineral  industries.  Mining  operations 
themselves  are  relatively  small  users  of  water,  although  the  increasing  importance  of  leaching 
las  increased  water  utilization  in  mining.  Nevertheless,  even  in  leaching  operations  the  water 
involved  is  normally  used  in  closed  circuit  so  that  actual  consumption  is  minimized. 

Water  utilization  by  the  mineral  industries  is  directly  influenced  by  the  scale  of 
production,  with  more  water  being  used  by  larger  operations.  The  production  of  different 
minerals  also  involves  different  water  requirements.  The  commodity  differences  are 
normally  directly  related  to  the  technologies  involved  in  the  processing  of  different  mineral 
commodities.  Data  for  the  late  1950’s  and  1960’s  indicate  that  water  utilization  by  the 
mineral  industries  is  relatively  slight  compared  to  overall  industrial  and  agricultural  use.  This 
does  not  hold  true  for  specific  localities,  however,  where  a  single  operation  of  a  mineral 
producer  may  be  an  important  user  of  water  resources.  Water  utilization  by  the  nonfuel 
mineral  industries  varies  according  to  the  locale  in  which  situated.  A  number  of  factors, 

including  climate,  water  availability,  and  cost  of  water  seem  to  determine  this  water  use 
variation  according  to  location. 

Liquid  waste  management  practices  in  the  nonfuel  minerals  industry  have  changed 
considerably  since  the  1 860’s.  No  longer  are  the  liquid  wastes  created  by  minerals 
production  operations  allowed  to  be  indiscriminately  returned  to  the  physical  environment, 
bince  the  early  1900’s  it  has  been  the  practice  to  return  most  liquid  wastes  resulting  from 
producing  operations  to  the  environment  by  means  of  evaporation  or  seepage  from  tailings 
ponds.  Very  small  amounts  of  liquid  wastes  are  now  returned  to  active  streams  by  nonfuel 
minerals  producers  in  the  Western  United  States. 

By  1985  it  is  expected  that  even  more  care  will  be  taken  in  preventing  liquid  wastes 
Tom  having  harmful  atfects  upon  the  surface  water  environment.  This  will  be  true  not  only 
because  ot  expected  legal  restrictions  but  even  more  because  of  the  increasing  cost  of  fresh 
water  and  the  resultant  increased  advantage  in  the  repeated  utilization  of  liquid  wastes 
within  the  minerals  production  process. 

Liquid  waste  management  practices  differ  in  each  phase  of  the  minerals  production 
process.  There  is  relatively  little  liquid  waste  produced  from  mining  operations  even  from 
high  water-using  leaching  operations  where  the  liquid  effluents  created  are  not  waste  at  all 
but  contain  the  product.  In  beneficiation  and  advanced  processing  operations,  liquid  wastes 
are  usually  much  more  significant,  with  the  greatest  amount  created  by  beneficiation 
operations.  In  beneficiation,  however,  liquid  wastes  are  normally  used  in  the  transportation 

ot  solid  wastes  and  are  returned  to  the  environment  only  by  evaporation  or  slow  seepage  to 
groundwater.  6 


Liquid  waste  management  practices  in  minerals  production  are  directly  dependent  upon 
t  le  technology  of  production  used.  They  are  also  dependent  upon  the  nature  of  the 
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commcduy  being  produced,  but  the  technology  of  production  is  far  more  important 
Differing  liquid  waste  management  practices  require  different  land  areas  where  aqueous 
wastes  are  returned  to  the  environment  by  evaporation.  A  latger  land  area  than  would 
otherwise  be  required  is  needed  to  permit  a  maximum  evaporation  rate.  Minimum  land  areas 
are  required  where  liquid  wastes  are  discharged  directly  to  active  streams. 

Solid  waste  management  practices  in  the  nonfuel  mineral  industries  have  changed 
re  atively  little  since  the  1860’s  and  they  are  not  likely  to  change  very  much  by  1985  Solid 
waste  management  practices' differ  slightly  in  each  phase  of  the  production  process  and 
they  are  dependent  to  a  certain  extent  upon  the  production  technology  in  use  Solid  waste 

™ are  ak°  dependent  upon  the  ^  commodity  bein 

produced  with  the  storage  problem  increased  by  the  utilization  of  lower  grade  materiaM* 

general,  solid  waste  management  practice  in  the  nonfuel  mineral  industries  involves  storing 

Verier  h  °"i  “  "0t  expected  t0  have  a  valuable  mineral  deposit  beneath  it  The 

P'  .1  SCale  0f  Productlon  a"d  the  lower  the  grade  of  the  mineral  being  utilized  the 
arger  the  area  normally  required  for  solid  waste  storage.  ’ 

Solid  waste  management  practices  also  differ  according  to  the  location  of  the  particular 
ne.al  producing  operation.  Where  surface  area  is  scarce  and  valuable,  there  is  normally  an 
attempt  made  to  utilize  the  surface  of  waste  storage  areas  for  other  purposes.  In  remote 
eas,  however  where  land  is  relatively  less  valuable,  there  is  comparatively  less  effort  made 
toward  multiple  use  of  that  surface  area  used  initially  for  solid  waste  s  orage  Waste 
management  practices  in  mineral  production  thus  depend  heavily  upon  the  surface  value  of 
the  land  in  the  vicinity  of  the  mineral  property.  01 

The  production  of  nonfuel  minerals  requires  a  certain  amount  of  land  area  for  anv  given 
mineral  deposit  The  amount  of  land  required  varies  for  each  phase  of  th^rodueflon 
process  although  there  are  strong  similarities  between  the  land  requirements  of  the 
enefiuation  process  and  the  land  requirements  of  the  advanced  processing  stage  Each  of 
these  normally  require  much  less  land  than  the  land  requirement  for  actual  mining 
operations  except  lor  waste  storage  needs.  This  is  not  necessarily  a  consistent  relationship 
however,  the  significant  exception  being  the  production  of  sulphu  Xe  f^e  land 

requirement  for  mining  is  relatively  small  but  where  the  beneficiation  and  advanced 
processing  plant  require  a  far  greater  surface  area. 

f  .Th<T  amoui]t  ot  Iand  squired  for  minerals  production  depends  most  upon  the 

minina  OSyHUSeH  °Pen  Pa  mming  generally  requires  a  greater  surface  area  than  underground 
1  mg,  and  underpound  mining  may  require  a  significantly  greater  amount  of  surface  area 
l  invo  ves  a  caving  operation  than  if  it  does  not  involve  any  surface  subsidence  Similarly 
solution  mining  not  resulting  in  surface  subsidence  may require  even less land  than 
underground  mining.  The  amount  of  land  required  for  mineral  production  also  varies  wi?h 

■  mineral  being  Produced,  but  more  importantly  with  the  type  of  mineral  deposit 

m  which  .hat  mineral  is  found.  Thus  both  molybdenum  and  copperdeposhs  of  S 

dlnn^t™  charactepstics  will  have  essentially  the  same  land  requirements,  but  two  copper 
deposits,  one  of  a  large  disseminated  nature  and  the  other  of  a  vein  or  bedded  replacement 
nmure  wdl  have  different  land  requirements.  The  amount  of  land  required  for  the 
production  of  a  mineral  is  related  directly  to  the  size  of  the  mineral  deposit  being  worked 
d  'T1“t  cl°sely  to  the  lateral  dimensions  of  that  deposit.  In  some  cases  where  caving  or 
overburden  stripping  angles  must  be  maintained,  the  vertical  dimension  of  the  mineral 
deposit  is  also  directly  related  to  the  surface  area  required  for  its  mining  The  amount  of 
land  required  for  mineral  production  is  further  influenced  directly  V  the  scale  of 
production  involved.  This  is  particularly  true  of  low-grade  deposits  where  the  scale  of 

rrr  dir.ectly  a,fectsu  the  amount  of  waste  material  that  must  be  stored.  These  general 
rdationships  have  not  changed  since  1947  nor  are  they  likely  to  change  bvl 985 

Throughout  the  next  15  to  20  years  i,  will  probably  be  generally  Lte  that  the  greater  flfe 
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lateral  extent  of  a  mineral  deposit  and  the  greater  Jhe  volume  of  production  from  that 
deposit,  the  greater  will  be  the  land  area  required  for  its  utilization. 

Gaseous  waste  management  practices  in  the  nonfuel  mineral  industries  have  changed, 
particular^  since  1947.  Air  pollution  control  measures  have  become  much  more  prevalent 
as  both  legal  and  economic  conditions  have  changed.  As  a  result,  there  has  been  a  substantial 
change  in  the  gaseous  waste  management  practices  of  the  nonfuel  mineral  industries  since 
the  late  1800  s.  These  are  likely  to  change  further  by  1985. 

Gaseous  waste  management  practices  differ  significantly  in  each  phase  of  the  minerals 
production  process.  There  is  relatively  little  gaseous  waste  created  by  mining  and 
beneticiation  operations.  Most  gaseous  waste  products  created  by  the  nonfuel  minerals 
industry  result  from  the  advanced  processing  stage  of  production.  Their  volume  and  nature 
dif  fer  according  to  the  production  methods  and  techniques  in  use,  the  scale  of  production, 
and  the  nature  of  the  mineral  commodity  being  produced.  The  advanced  processing  of 
sulfide  ores,  for  example,  yields  sulfur  oxides  as  gaseous  wastes,  and  similarly,  the 
production  of  phosphate  minerals  containing  flourides  results  in  the  production  of  flouride 
gas  as  waste.  The  gaseous  waste  management  practices  followed  by  the  nonfuel  minerals 
industries  are  determined  directly  by  the  nature  of  the  waste  itself.  Where  the  waste  product 
can  be  used  to  produce  another  valuable  commodity  (such  as  in  the  case  of  the  production 

of  sulfuric  acid  from  the  sulfur  oxides  contained  in  smelter  gases)  gaseous  waste 
management  practices  are  also  affected. 
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II.  EXISTING  MINERAL  LAND  SYSTEMS 


A.  iVon-Federal  Mineral  Land  Systems 

The  terms  and  conditions  of  mineral  tenure  on  non-federal  lands  in  the  United  States 

Eastern'  and  We ‘tern  'stZtf  atate"°wn.ed Iands  as  wel1  as  Privately  held  lands  in  both  the 
eastern  and  Western  States.  These  variations  a  -e  the  result  of  manv  factors  Present  ter™ 

and  conditions  of  mineral  tenure  on  state-owned  lands  vary  from  state  to  state  in  part 

mineraMand  the ^ubhcllornahi ‘states toftenndifSreinesomenstgn^ficant>way^ from 

The 

UndlrT^f  d!fterent  methods  of  title  transfer  used  in  non-federal  mineral  land  systems 
leasing  systems' mga*  S  oAhe'onr?"  ‘|  minima]’  ?'ith  *"  State  mineral  lands  falli"S  under 

mineral  ountput,hon|Uy8h  Var'°US  °P,i°n  SyS‘emS  *°  Straight  leasi"*  -a~ts  Irlt 

z:tahzk 

forWeVe[  d®PendingCup°n1  theSusenbefngVutntoathe  ^ta*te  minemnan^6— ‘‘whether'i^be^sed 

r8ernt'~a(bt  SiS 

ippslsisili 

=s  “iriSa—  ==■- = == 

varia^odnerismmin^aV|a  unde"'  ‘^uiremen,s  ■"  ^o.quite  variable.  The 

performance  in  order  to  obtain  a  mineraManrM  ‘  *  m°at  states.re<5ulnnS  on|y  nominal 

:mX"^ 

encourage  performance  by  the  minerals  n^H  y  muc*’  greater  and  designed  to  actively 
antounts  of  mineral  land  at*  l"t  “f*  °f  “ 

gove^nmTnt^of  thTmin'mUa'ndrretain^he^interests  in^hese'landsMn^ll  ofnthed tate lan'd 
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systems,  the  state  retains  at  least  a  royalty  interest  in  its  mineral  resources,  even  where  lands 
are  leased  tor  extremely  long  terms.  Under  many  private  land  arrangements,  the  previous 
individual  or  corporate  owner  of  the  land  also  retains  an  interest  in  the  mineral  land  either 
through  royalties,  land  rental  payments,  or  participation  in  earnings.  The  precise  method  by 
which  interest  is  retained  in  mineral  land  varies  considerably  under  most  private  land 
systems  and  is  usually  adjusted  to  meet  the  specific  conditions  found  at  each  mineral 
property.  Outright  sale  of  mineral  properties  has  become  less  common  although 
lease-purchase  arrangements  are  widely  used. 

In  most  private  land  systems  in  the  United  States  (including  state  land  systems), 
payments  in  lieu  of  work  are  not  usually  found.  Under  most  private  land  systems, 
requirements  concerning  environmental  effects  have  likewise  been  uncommon.  Under  state 
land  systems,  however,  such  requirements  are  frequently  used,  particularly  in  the  East  and 
other  more  densely  inhabited  portions  of  the  country.  In  the  Western  States,  environmental 
control  requirements  are  still  relatively  uncommon. 

Throughout  most  of  the  United  States,  provisions  regarding  nonfuel  minerals 
exploration,  development,  and  production  on  non-federal  lands  vary  according  to  the 
specific  commodity  involved.  Under  most  state  land  systems,  commodities  are  roughly 
grouped,  and  the  various  system  features  relevant  to  exploration,  development,  and 
production  vary  according  to  the  group  in  which  a  particular  mineral  commodity  falls.  In 
most  states,  the  grouping  of  commodities  and  the  resulting  differences  in  state  mineral  land 
system  provisions  are  based  on  the  principal  physical  and/or  economic  characteristics  of  the 
minerals  involved.  In  several  states,  such  as  Minnesota,  tradition  has  been  the  dominant 
factor  in  the  classification  of  mineral  commodities. 

Although  most  mineral  tenure  arrangements  on  non-federal  lands  in  the  United  States 
contain  provisions  for  the  renewal  and  subsequent  renegotiation  of  lease  arrangements, 
mineral  tenure  agreements  on  non-federal  lands  generally  do  not  provide  discretionary 
rights  to  change  the  terms  and  conditions  of  an  agreement  during  its  life.  Renewal 
arrangements,  however,  set  specific  intervals  at  which  such  items  as  rentals,  royalties, 
methods  of  operation,  and  other  significant  features  of  the  mineral  tenure  agreement  can  be 
changed  upon  mutual  agreement  of  the  contracting  parties.  This  is  true  under  most  state 
land  systems  as  well  as  under  private  land  systems. 

B.  The  Existing  Public  Land  Systems 

The  search  for  and  the  utilization  of  nonfuel  mineral  resources  on  the  public  lands  of 
the  United  States  are  currently  conducted  under  one  or  more  of  three  distinct  land  systems. 
The  first  is  a  mining  claim  location  system,  adopted  in  the  1860’s  and  1  870’s  from  the  local 
rules  and  practice  developed  in  the  various  mining  districts  of  the  West.  The  second  is  a 
minerals  leasing  system,  developed  in  the  early  1 900’s,  essentially  for  the  fuel  minerals  and 
for  specific  industrial  minerals  (i.e.,  potash,  phosphates,  sodium  salts,  and  sulfur)  that  have 
national  markets.  The  third  system  is  a  mineral  commodities  disposal  system,  involving  the 
discretionary  sale  or  grant  of  specified  industrial  minerals.  This  last  system  was  developed  in 
the  1940'sand  1950’s. 

2 

Under  the  location  system  as  established  by  the  Mining  Act  of  1  872,  mining  claims  of  a 
given  maximum  size  (about  20  acres)  may  be  located  upon  the  public  domain.  These  may  be 
either  lode  claims  or  placer  claims,  depending  upon  the  character  of  the  mineral  deposit 
claimed.  There  are  no  limits  on  the  number  of  claims  that  one  person  may  locate.  There  are 
also  provisions  lor  five-acre  mill  sites  and  tunnel  sites.  The  system,  as  originally  established, 
provides  that  upon  completion  of  a  specified  amount  of  discovery  work,  upon  proof  of  a 
valid  mineral  discovery,  and  upon  payment  of  a  patenting  fee  ($5.00  per  acre  for  lode  claims 
and  $2.50  per  acre  for  placer  claims),  then  title  to  the  land  and  its  minerals  is  transferred  to 
the  mineral  claim  locator.  There  have  been  subsequent  modifications  of  this  both  by 
legislation  and  by  administrative  and  judicial  action. 
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Under  the  various  laws  that  define  the  existing  leasing  system,  there  are  provisions  for 
prospecting  permits  and  both  preference  right  leases  and  competitive  leases  on  public  lands 
that  have  been  designated  as  primarily  valuable  for  the  production  of  potash,  phosphates 
sodium  minerals,  or  sulfur.  The  system  is  administered  by  both  the  Bureau  of  Land 
Management  and  the  Geological  Survey.  There  are  provisions  for  filing  fees,  land  rentals, 
royalties,  and  bonus  payments  (in  the  case  of  competitive  leasing).  The  features  of  the 
system  vary  somewhat  depending  upon  the  mineral  commodity  involved,  the  state  in  which 
situated,  and  whether  the  land  involved  is  original  public  domain  or  has  been  acquired. 

so-r Jilin minerals  disposaI  systfem  Provides  for  the  sale  or  grant  from  public  lands  of  the 
so-called  common  varieties  of  certain  minerals  used  primarily  in  construction  and  not 

comnetft  VP  in  the  Iocatlon  or  leasing  systems.  Most  substantial  sales  are  made  by 

nriTt  n  o’  3nd  "t0  transfers  of  land  title  are  Evolved.  Basically,  the  system  (for  a 

price)  allows  the  purchaser  of  mineral  materials  to  remove  designated  minerals  from  a 

specified  Portion  of  the  public  lands  during  a  specific  period  of  time.  The  system  is 
administered  by  both  the  Bureau  of  Land  Management  and  the  Forest  Service. 

Although  there  have  been  certain  strong  points  in  each  of  the  three  systems  the 
weaknesses  of  the  existing  public  land  minerals  systems  are  many.  A  number  of  these 

nnhhr  ?SCH  anSH  fFOm  tlu  muJtitude  of  Ration  applicable  to  the  mineral  resources  of  the 

on  he  Dublic  landm  th  ^  Variations  in  the  treatment  of  mineral  problems  and  issues 
if-  Pbl  d  through  vanous  pieces  of  legislation,  judicial  decisions,  and  the 
regulations  of  various  agencies.  ’ 

betJeeenetiri.r7n^lrr  ,weakntessf  in  *he  efist>"g  system  caused  by  severe  inconsistencies 
are  found  Wi  b^n  th  8  8f  •  technical,  and  economic  reality.  Many  of  these  weaknesses 
are  lound  within  the  minerals  location  system.  These  largely  result  from  the  fact  that  the 

system  was  developed  initially  in  the  1860's  and  1870’s  as  appropriate  to  the  mining  of 
gold,  silver,  and  mercury  from  placer  and  relatively  small  vein  deposits  in  the  western 
mountains  and  valleys.  Basically,  the  law  has  not  been  adapted  to  meet  changing  conditions 
le  nonfuel  minerals  industry.  In  fact,  virtually  the  only  adaptation  that  has  been  made  as 
a  concession  to  modern  technology  has  been  the  recent  change  in  the  laws  of  several  states 
allowing  diamond  drill  holes  to  be  substituted  for  the  previously  requhed  discovery  pds 

ChaDtod7  nf  th  Tre  Wldaspread  use  m  m'nerals  exploration  before  World  War  I.  fsee 
Chapter  7  of  the  basic  report.)  v 

in  the  minerals  leasing  system,  the  primary  weaknesses  are  the  result  of  inconsistencies 

erronlol,  16  ^  ^  eC°n?miC  reali*y’  with  Perhaps  the  most  serious  of  these  resulting  from 
roneous  concepts  involving  the  maximization  of  current  federal  revenue  and  land 

reclamation.  In  the  commodity  disposal  system,  the  most  serious  weakness  is  the  fact  that 

the  system  employs  the  concept  of  common  varieties.  This  concept  and  several  others  in  use 

Sai°on  between6  ™T'  ^overy^onmineJCd  Z  the 

distinctions  between  metallic  and  nonmetallic  minerals)  are  seriously  inconsistent  with 

syste°m  foTminerals.3  real'ty’  A$  SUCh’  f01™  3  Ser‘°US  weakness  in  the  entire  Public  land 

™i  °therr  ,?1aJ°r,  ?ystam  weaknesses  have  arisen  from  the  administrative  procedures  and 
policies  followed  by  the  Department  of  the  Interior  and  the  Department  of  Agriculture  In 

lhenmtenPteCof  uTconfe"^  ‘°  haVC  develoPed  because  of  discrepancies  between 

Fv  J.  /  d  XuA  Congress  in  enacting  mineral  land  legislation  and  the  intent  of  the 

weaknesses  oaAih  thTeT*  r  resp°/!sible.for  the  administration  of  the  laws.  In  balance,  the 
United  rh  existing  pubIlc  mineral  lands  systems  currently  in  operation  in  the 

,han  ,he  strengths  of  those  »  ^  ^  z 


28 


The  combined  weaknesses  and  strengths  of  the  existing  systems  under  which  the  search 
for  and  utilization  of  nonfuel  minerals  on  the  public  lands  of  the  United  States  must  take 
place  have  resulted  in  a  number  of  major  issues  regarding  public  land  mineral  policy.  The 
first  of  these  issues  is  basic  to  the  entire  problem  and  involves  the  decision  to  treat  all  public 
land  minerals  under  a  single  comprehensive  piece  of  legislation  or  to  deal  with  the  issues  on 
a  piecemeal  basis.  This  concerns  all  of  the  various  distinctions  that  have  been  made  in  the 
past  on  the  basis  of  commodity,  state,  nature  of  original  title  (i.e.,  public  domain  or 
acquired),  and  the  agency  responsible  for  surface  supervision.  It  also  concerns  the  problem 
of  how  specific  to  make  such  legislation  and  whether  or  not  all  or  some  of  the  judicial 
doctrines  established  over  the  past  100  years  should  be  made  part  of  the  statute  law. 

The  second  vital  issue  involves  the  attitude  of  the  federal  government  towards  its  status 
as  owner  or  trustee  of  the  mineral  resources  of  the  public  lands  and  its  position  as  sovereign, 
landlord,  or  representative  of  the  people  of  the  United  States.  The  position  taken  will 
directly  influence  the  basic  decision  as  to  whether  title  to  the  mineral  resources  on  the 
public  lands  should  be  transferred  to  the  private  sector,  transferred  to  state  or  local 
government,  or  retained  by  the  federal  government.  This  also  involves  a  decision  regarding 
the  exclusion  of  minerals  exploration,  development,  and  production  from  certain  public 
lands  and  the  basics  on  which  such  exclusion  (if  any)  should  be  made. 

Such  a  decision  involves  a  number  of  other  issues.  If  it  is  determined  that  minerals 
should  be  utilized  principally  by  the  private  sector,  then  there  must  be  a  decision  as  to 
whether  mineral  rights  should  be  transferred  from  the  federal  government  by  means  of  a 
claim  and  patent  system,  by  a  leasing  system,  by  a  sale  of  land,  minerals,  or  both,  or  by 
some  combination  of  methods.  Also  requiring  resolution  in  this  respect  is  the  issue  created 
by  the  severance  of  mineral  rights  from  surface  rights.  It  must  be  determined  whether 
minerals  will  be  severed  from  surface  rights,  and  if  so,  in  what  manner  and  under  what 
circumstances.  Furthermore,  the  issue  of  disposal  or  retention  of  existing  mineral  rights 
reserved  to  the  federal  government  must  be  considered. 

Closely  related  to  the  general  issue  of  method  of  transfer  of  mineral  rights  from  the 
Public  to  the  private  sector  is  the  more  specific  issue  of  payment  for  those  rights.  There 
must  be  a  decision  as  to  whether  such  oayment  should  be  nominal,  designed  to  encourage 
(or  restrict)  mineral  resource  utilization,  based  upon  surface  land  values  or  based  upon  some 
attempt  to  appraise  the  value  of  minerals  in  place.  (See  Chapter  5  of  the  basic  report.) 

Particularly  within  the  last  three  decades,  the  issue  of  federal  agency  jurisdiction  has 
become  of  ever  increasing  concern.  The  entire  issue  involves  several  critical  decisions.  It 
must  be  decided  whether  one  agency  or  several  shall  be  responsible  for  the  administration  of 
minerals  policy  on  the  public  lands.  The  extent  of  the  discretionary  authority  given  to  such 
agency  or  agencies  must  also  be  determined. 


III.  ALTERNATIVE  PUBLIC  LAND  SYSTEMS 


A.  Criteria  and  Dimensions 

™ere  T*6’  of\course’  a  number  of  alternatives  to  existing  public  land  minerals  nolicv 
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~  l  Furthermore  any  legal  system  must  be  capable  of  effective  administration  and  its 

5  Sx sss 

number  of  esslmlaf  vaTableT'lhe"  fcf  ofTes, ‘°  ^  mi"eralS  mUSt  alS0  treat  a 
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one  place  may  be  distinguished  from  others  or  all  (or^om'e)  maybe  ^^aUke^  *  ” 

mustemT^etdr'b:^ 'it^on^^encVo^at0  ThneyvaPUb,iC  ^  T‘ 6m  *"*  the  law 

a  fifth  variable,  and  they  may  be  treated  individuals,  afi  ri!°US  mineral  commodities  form 
another  variable  to  any  alternative  system  and con  w 6’  °r  gr°Uped'  M°ney  pr0vides 
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variables  °f  ^  fedef  ^nment  provide  additional 

B.  One  Public  Lands  Mineral  Law 
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and  would  replace  the  exist  ne  rnn^ifi  r  resources  by  Tw  tty,  Sievwright,  and  Mills 
pertaining  to  the  public  lands  and  with  aiff1*-*  t3WS  *flth  3  smg,e  nonfuel  mineral  law 

enabling  legislation  in  , he  various  state!  6nt  det3il  t0  av0ld  the  »*ed  for 
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The  implications  of  this  alternative  are  numerous.  The  federal  administration  of  the 
public  land  law  would  be  greatly  simplified  as  a  result  of  the  replacing  of  numerous  separate 
items  of  legislation  with  a  single  law.  It  is  true,  of  course,  that  the  many  court  decisions  and 
administrative  regulations  that  have  been  formulated  in  conjunction  with  the  administration 
of  existing  legislation  would  no  longer  be  valid  but  could  be  incorporated  in  any  new  law. 
Nonetheless  a  law  could  be  written  so  that  those  portions  of  the  existing  judicial  and 
administrative  law  considered  desirable  could  be  explicitly  incorporated  into  the  new 
legislation.  Furthermore,  it  would  probably  not  be  long  before  new  court  contests  would 
arise  to  establish  a  new  set  of  judicial  decisions,  and  there  is  no  doubt  that  administrators 

within  the  federal  government  would  very  quickly  establish  new  sets  of  administrative  rules 
and  policies. 


A  single  federal  minerals  law  would  have  implications  for  state  and  local  governments  as 
well  as  for  the  federal  government.  The  impact  of  a  single  federal  minerals  law  for  public 
ands  would  probably  be  felt  most  at  the  state  level.  Such  a  law,  if  made  specific  enough 
(and  depending  on  its  features),  could  in  effect  nullify  the  various  state  laws  regarding  the 
acquisition  of  mineral  resources  on  the  public  lands  and  restrict  their  application  only  to 
lands  actually  owned  by  the  states  or  other  appropriate  local  jurisdictions. 


The  effects  on  the  economic  environment  of  a  single  federal  minerals  law  would  depend 
primarily  on  the  actual  provisions  of  that  law.  Such  a  law  could,  of  course,  simplify 
government  procedures  and  thereby  lower  government  costs,  and  as  such  it  would  have  a 
definite  impact  upon  the  public  sector  of  the  nation’s  economy.  The  impact  on  the  regional 
economy  of  the  West,  and  the  numerous  local  economies  would  also  depend  upon  the 
specific  provisions  of  the  single  law.  The  same  would  be  true  of  the  effects  of  a  single  law 
upon  the  physical  and  social  environments  in  which  nonfuel  mineral  resources  are  utilized. 
The  same  could  be  said  ol  the  effects  on  the  relationships  between  mineral  resource  users 
and  other  resource  users  on  the  public  lands. 


The  effects  of  a  single  minerals  law  upon  the  minerals  industries  themselves  would  be 
essentially  twofold.  First,  the  major  effect  would  be  to  simplify  mineral  acquisition  and 
eliminate  the  need  for  determining  what  is  a  locatable  and  what  is  a  leaseable  mineral. 

aving  a  single  mineral  law,  however,  would  not  necessarily  mean  that  the  distinction 
between  locatable  and  leaseable  minerals  would  be  obliterated.  If  it  were,  in  fact,  felt 
desirable  to  maintain  this  distinction  because  of  certain  characteristics  that  were  considered 
valid  (at  least  at  one  time)  as  criteria  for  such  distinction,  then  they  could  be  incorporated 
into  a  S1[]gle  law-  The  essential  effect  of  the  one  piece  of  legislation  would  be  to  simplify  and 
(Hopefully)  eliminate  some  of  the  inconsistencies  that  presently  exist  between  laws  dealing 
with  different  minerals  that  were  enacted  at  different  times  for  different  purposes.  The 
greatest  impact  of  a  single  law  on  the  mineral  industries  would,  however,  depend  upon  the 
more  specific  provisions  of  that  law.  Simply  the  establishment  of  one  law  in  place  of  many 
would  not  necessarily  change  the  major  provisions  of  those  laws. 

The  effects  of  a  single  minerals  law  on  the  mineral  resources  of  the  public  lands 
themselves  would  likewise  depend  upon  the  specific  provisions  of  that  law.  The 
considerations  of  all  minerals  under  a  single  piece  of  legislation,  however,  would  be  a 
significant  step  in  the  direction  ol  making  the  law  consistent  with  geologic  reality. 


There  are,  of  course,  possible  variations  of  this  alternative.  One  of  these  is  to  leave  much 
as  they  are  the  collection  of  miscellaneous  laws  that  are  now  in  existence.  This  would  leave 
one  law  dealing  with  locatable  minerals,  one  law  dealing  with  leaseable  minerals,  one  law 
dealing  with  materials  disposal,  and  various  other  laws  dealing  with  relatively  minor  facets  of 
public  land  minerals  policy.  The  implications  of  this  should  be  rather  obvious.  They  would 
th®  ex,stm8  lnconsi.stency  between  the  law  and  geologic,  technical,  and  economic 
th  .t ,  nw  d  ,t  ley  W°U  d  contlnue  tl,e  administrative  confusion,  overlap,  and  inconsistencies 

1  *  *  d  l  IIU  W  v  A  lo  l« 
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hi  the  other  direction,  the  placement  of  all  minerals  and  subsurface  waters  (in  effect  all 
subsurface  resources)  under  one  public  land  law  for  subsurface  resources  would  perhaps  be 
somewhat  extreme.  There  are  real  differences  between  those  subsurface  commS  ^ch 

to  snnth  °l1,  8af’  Ster  and  heIlum’  whlch  can  flow  from  the  site  of  their  original  location 
o  another  point  without  regard  to  property  lines  or  political  boundaries  and  those  minerals 

hich  are  normally  found  in  a  solid  state.  Perhaps  inclusion  of  all  of  the  flowable  minerals 
with  the  hard  minerals  under  a  single  law  would  be  a  step  away  from  the  needed  consistency 
betw^n  the  law  and  geologic  reality.  The  inclusion  of  dissimilar “JS* 

procedures*further  compficat^anf  obscureiSiem°U^>  ra‘her  admi“e 

rsr  r  :s 

simplification  of  federal  administrative  procedures  and  the  facilitation  bf  mineral  resource 
se.  Further  effects  would  depend  entirely  upon  the  specific  provisions  of  that  law. 

C.  Disposition  of  Mineral  Rights  Now  in  the  Public  Domain 

n„Krr°b/bly  the  m°,St  basic  question  Evolved  in  the  utilization  of  mineral  resources  in  the 
public  domain  involves  whether  or  not  these  minerals  should  be  subject  to  disposUion 
management  or  retention.  One  alternative  to  existing  policy  and  law  would  be  to  have  all 

soi^to  thfotS  severed  from  surface  rights  and  reserved  to  the  federal  government 

and  nt  ni  i  k,  thC  SUrf3Ce  rightS-  This  alternative  would  deal  directly  with  the  eTS 
potential  problems  caused  by  the  severance  of  surface  rights  from  mineral  rignts  on 

ands,  the  surface  rights  to  which  have  left  the  public  domain.  One  logical  alternative  would 
involve  the  sale  of  mineral  rights  to  existing  surface  owners  for  a  nominal Turn  IZZvs 

I  q  1V?  T  •  °  i°r  ess  fhan  the  existing  $5.00  per  acre  involved  in  the  patenting  of  claims  or 
won Tk3  SCCOn^  Step  m  this  aIternative  is  that  mineral  and  surface  rights  hereafter 
be  severed>  as  *ar  as  the  federal  government  were  concerned.  In  other  words 
those  individuals  or  firms  receiving  title  to  mineral  rights  on  the  public  lands  would  also 
receive  title  to  the  surface  rights.  Similarly,  those  firms  or  individuals  receiving  title  to  the 
surface  rights  hereafter  would  also  receive  title  to  the  mineral  rights ZZZZ  surface 

Such  a  practice,  if  adopted,  would  immediately  lead  to  the  removal  from  the  public 
domam  of  large  areas  of  presently  reserved  mineral  rights  situated  ^de  n^h  private^ 
owned  surface  lands  throughout  the  1 1  Western  States  A  problem  could  afise  however 
here  the  surface  owners  of  large  areas  would  not  want  to  pay  for  the  mineral  rights  under 
eir  large  areas,  because  even  a  nominal  per  acre  sum  could  become  a  substantial  amount  if 
mult,p  ied  by  enough  acres.  In  such  a  case  it  might  be  well  to  develop 

patent  PS  ”  CTen  Smaller  fee  tha"  the  *2.50  an  acre  noV involved  , n  nnner^ 

rhe  «Tp  ™pllcatlon1s  for.  tlle  federal  government  of  this  alternative  would  be  several  First 
the  sale  of  mineral  rights  would  bring  an  immediate  increase  in  revenue  to  the  federal 

fn  n,Te  nerrthe  '°,nger  rU"’  h0wever>  thc  direct  effect  would  be  a  reduction  L  the 
sutfa^e  ,reC.eiv.ed  ,7m  *he  easln8  of  federally  owned  minerals  now  held  under  private 
and-  Another  impact  on  the  federal  administration  of  public  land  minerals  would  be 

ho,7  ,C  °ithat  ad™*nistration  in  that  the  law  would  apply  herea^ter  to  areasTn  wh.ch 
both  surface  and  mineral  rights  were  owned  by  the  federal  government  and  the  nrohie 

would*  be°ehm1naiedti0nS  betWee"  SUrfaCe  ^  federal  0WnershiP  of  the  subsurface* 

=r~=B-=~=~~=. 
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mineral  resources  now  located  underneath  areas  on  which  the  states  own  the  surface  rights 
but  do  not  own  the  mineral  rights.  For  miany  local  governments  and  for  state  governments 
as  well,  the  alternative  would  mean  an  increase  in  the  tax  base,  because  of  the  addition  to 
total  real  property  of  the  mineral  resources  presently  reserved  to  the  federal  government. 

The  effects  of  this  alternative  on  the  national  economy  would  be  difficult  to  measure, 
but  they  would  be  felt  primarily  through  the  public  sector.  First,  there  would  be  an  increase 
in  immediate  governmental  revenue  caused  by  the  sale  of  subsurface  resources.  Second, 
there  would  be  a  decrease  in  the  income  received  from  mineral  leasing.  There  would  also  be 
secondary  economic  effects,  however,  caused  primarily  by  the  reduction  in  size  of  the  areas 
open  to  minerals  exploration  and  acquisition  under  either  public  land  location  or  leasing 
procedures.  Such  an  impact  might  be  far  more  widespread  and  significant  than  the 
immediate  impact  through  public  sector  revenues.  This  would  also  be  the  case  for  the  effect 
ol  this  alternative  on  state  and  local  economies.  Although  the  tax  bases  of  such  local 
economies  would  immediately  increase,  and  pubi  c  revenues  would  be  increased  in  the  short¬ 
term,  the  reduction  in  the  amount  of  public  land  available  for  minerals  acquisition  through 
the  location  and  leasing  procedures  could  have  an  adverse  effect  on  total  mineral  resource 
development,  and  thus  restrict  development  in  many  of  the  local  economies  of  the  West. 

This,  of  course,  would  also  have  a  long-term  adverse  effect  upon  state  and  local  public 
revenues. 

The  influences  ol  this  alternative  upon  the  physical  and  social  environment  would  be 
various.  In  most  respects  this  alternative  would  eliminate  any  control  by  the  federal 
government  over  the  direct  effects  on  the  nonmineral  environment  caused  by  mineral 
resource  users,  at  least  through  the  public  land  laws.  This  is  not  to  say,  however,  that 
environmental  controls  could  not  be  exercised  through  other  means  such  as  specific  air  or 
water  pollution  legislation.  Such  a  distinction  would  probably  be  advantageous  for  the 
government,  the  public,  and  natural  resource  users  alike,  in  that  there  would  be  no  mingling 
ol  purposes  within  the  same  law.  The  effects  of  this  alternative  on  nonmineral  resource  users 
of  the  public  lands  would  probably  be  negligible,  particularly  in  areas  where  other  resources 
already  have  had  access,  to  the  surface.  It  would  most  certainly  eliminate  much  of  the 
potential  conflict  between  mineral  resource  users  and  surface  owners  in  those  areas  where 
subsurface  and  surface  rights  have  been  severed.  Although  this  has  not  been  serious  to  date, 
the  problem  potential,  particularly  in  the  urbanized  areas  of  many  Western  States,  is  very 
real  and  perhaps  more  immediate  than  is  realized. 

The  effects  of  this  alternative  on  the  mineral  industries  now  operating  on  the  public 
lands  would  be  to  restrict  the  areas  under  which  they  could  acquire  new  mineral  resources 
under  either  the  location  or  leasing  procedures  of  existing  public  land  mineral  law.  It  would, 
in  effect,  place  greater  mineral  areas  into  the  private  sector  and  could  increase  the  problems 
of  future  mineral  resource  acquisition  for  minerals  producers.  On  the  other  hand,  for  those 
firms  or  individuals  later  acquiring  mineral  resources  from  the  public  lands,  it  would  make 
available  to  them  complete  ownership  of  the  surface  as  well  and  thereby  considerably 
simplify  many  of  the  problems  that  now  exist  with  unpatented  mining  claims  and  in  mining 
on  land  where  the  surface  is  still  controlled  by  the  federal  government. 

The  effect  on  the  alternative  on  mineral  resources  would  be  similar  to  that  on  the 
mineral  industries  that  are  or  would  be  utilizing  those  resources.  Probably  the  greatest 
impact  would  be  the  reduction  in  potential  mineral  reserves  because  of  the  decrease  in 
accessibility  to  those  reserves  caused  by  placing  them  under  private  ownership.  In  many 
areas  of  the  West,  this  would  duplicate  the  situation  now  found  in  the  non-public  areas  of 
the  remainder  of  the  United  States,  where  it  has  become  increasingly  difficult  to  acquire 
potential  mineral  lands  (even  for  exploration)  at  a  reasonable  price.  This  could  have  serious 
consequences  tor  the  economy  of  the  nation  as  a  whole. 
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are>  °f  course’  variations  to  this  alternative.  One  of  these  is  that  all  mineral  rights 
hereafter  would  be  reserved  to  the  federal  government  regardless  of  the  disposition  of  the 
surface  rights  of  the  public  domain.  This  alternative  would,  of  itself,  not  eliminate  any  of 

‘  LrblemSrCred  ,by  existlng  or  Potential  conflicts  between  mineral  resource  users and 
other  users  ot  the  surface  rights  presently  held  under  private  ownership.  It  would  however 

domain66  aCC6SS  '°  ^  maxunum  extent  of  mineral  resources  currently  held  in  the  public 

A  third  variation  of  this  alternative  would  be  to  consider  ownership  rights  to  public  land 

LoTh  °k  dT  rath6r  than  COntent'  ln  other  words.  mineral  rights  as  such  would  not  be 
involved,  but  those  Present  surface  owners  might  have  to  receive  title  to  all  rights  down  to  a 

certain  depth,  say  1  000  feet  or  5,000  feet  below  the  original  surface.  Hereafter  Ten  jf 

mineral  rights  were  disposed  of  separately,  they  could  include  a  vertical  dimension  rather 

an  simply  area  and  commodity  dimensions.  Such  a  variation  might  be  more  consistent 

hetwef  °  081C  afd  techn.lcal  real,ty  in  dealing  with  the  conflicts  that  could  come  about 
?  non  fe^SfrS  0f ,™neral  resources  and  users  of  the  surface.  Most  mineral  deposits  belovl 

m’Tods  orThe/ 'method'  WOul.d . probab|y  have  t0  be  removed  by  underground  mining 
deposits  whh,n!nnTTf  "volvlng  a  minunum  disturbance  of  the  surface,  whereas 
aeposds  within  1,000  feet  of  the  surface  can  now  normally  be  removed  bv  surface  minim* 

h'nv!^°dS  o,11C!’  3  S°  remove  the  previous  surface.  Where  the  surface  is  highly  irregular 
however,  this  designation  of  a  depth  dimension  could  be  problematical  Then  too  it  could 
cause  a  restriction  m  the  access  to  near-surface  deposits  of  certain  minerals  and  co^ld  tda^ 
increased  emphasis  on  underground  or  solution  mining  techniques.  It  could  also  however 

seriously  restrict  the  use  of  any  caving  methods  of  underground  mining  or  other  subsurface 
techniques  which  result  in  surface  disturbance.  8  subsurface 

The  attachment  of  surface  rights  to  the  acquisition  of  mineral  rights  from  the  Dublin 
domain  would  eliminate,  in  many  respects,  the  problem  of  unpatented  abandoned  mining 
uns.  Once  mineral  activities  had  ceased,  the  surface  land  would  still  belong  to  the  person 

w  ri  fhWh?  ha<?  acqu,red  “  for  mineral  purposes,  to  be  used  in  any  other  manner  consistent 
with  other  legislation.  This  property  would  be  taxable  and  as  such!  any  abandonment  could 
be  cleared  by  due  process  of  law  under  local  procedures  for  nonpayment  of  taxes 

l 

It  would  appear  that  the  most  logical  variation  of  this  alternative  would  be  that-  m 

k  "  ?“•  r,“,  ,if  a”“" 

gms  in  lee  simple,  but  (2)  those  who  presently  have  only  surface  rights  where  mineral 
rights  have  been  reserved  to  the  federal  government  should  not  receive  the  mineraThts 

woCuTdr  s,r„r6XPllClt  a"d  lmmed,ate  minerals  development.  This  combination  of  features 

resource  users"  w^i^TthT  °f  f"™'  resources  °Pen  ,0  acquisition  by  mineral 

resource  users,  while  at  the  same  tune  eliminating  many  of  the  problems  caused  hv  ,h„ 

abandonment  of  exhausted  mineral  properties  and  the  resu  tan t  probkL  ar  l  from 
unclear  titles  to  unpatented  mining  claims.  P  S  arising  irom 

D.  Unrestricted  Minerals  Reconnaissance  on  the  Public  Domain 

This  alternative  procedure  would  allow  mineral  reconnaissance  over  all  public  lands 
without  any  restrictions  except  those  that  might  be  involved  in  the  disturbance  of  prior 

uid  also  permit  on-site  geologic  reconnaissance,  but  not  detailed  exploration  In 

the'puhh cWd°U W  Permit  ",d'Vld(Uals  marching  for  mineral  resources  to  walk,  ride  or  fly  over 
the  public  domain  in  search  of  surface  mineral  indications.  Coupled  with  this  free  access  to 
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the  public  lands  for  mineral  reconnaissance  purposes,  however,  would  be  an  absence  of  any 
prediscovery  protection  or  preferential  rights  to  those  minerals  for  which  surface  indications 
or  aerial  geophysical  indications  might  be  found. 

i 

The  implications  of  this  alternative  for  the  federal  agencies  responsible  for  the 
administration  of  the  public  lands  are  several.  Such  a  provision  in  the  mineral  law  would 
serve  to  open  up  many  areas  for  minerals  reconnaissance  that  are  now  closed  or  withdrawn 
rom  such  activity.  This  would  undoubtedly  have  an  impact  upon  those  agencies  directly 
responsible  lor  the  administration  of  those  areas.  The  law  would  also  specifically  define 
those  areas  closed  to  minerals  reconnaissance,  but  in  doing  so  it  would  probably  be 
necessary  to  provide  justifiable  reasons  for  restricting  personal  access  to  such  areas.  The 
specific  elimination  of  any  prediscovery  rights  resulting  from  reconnaissance  activities  would 
also  enhance  judicial  processes,  particularly  with  respect  to  the  handling  of  litigation  by 
conflicting  claimants. 


...  jmPact  this  alternative  on  state  and  local  governments  is  difficult  to  estimate. 

irect  effects  would  probably  be  nil.  Indirect  influences  would  probably  be  considerably 
greater,  in  that  larger  areas  of  the  public  lands  would  be  open  to  minerals  reconnaissance, 
and  economic  activity  within  the  jurisdictions  of  various  state  and  local  governments  would 
be  increased.  This  would  be  the  major  impact  on  the  regional  economic  environment  as  well. 

°MguF  term  e^ect  wou^  result  from  the  fact  that  greater  amounts  of  mineral  resources 
would  be  opened,  not  necessarily  to  physical  acquisition  by  minerals  producers,  but  at  least 
to  their  acquaintance.  The  stimulation  of  reconnaissance  activity  in  certain  areas  would  have 

a  definite,  although  probably  a  relatively  small  impact  upon  local  economies  in  those 
regions. 

The  effects  on  the  physical  and  social  environment  of  permitting  free  access  for  minerals 
reconnaissance  purpose  to  all  areas  of  the  public  lands  except  those  actually  used  by  the 
government  tor  specific  government  function  would  probably  be  negligible.  There  is  virtually 
no  effect  on  the  environment  from  an  airplane  towing  a  magnetometer  flying  over  a 
wilderness  area.  Nor  is  there  much  impact  one  way  or  another  from  the  boots  of  a  field 
geologist  striding  over  open  areas  of  a  national  park  or  wilderness  area.  With  modern 
techniques,  the  effects  on  the  physical  environment  of  geophysical  and  geochemical  surveys 
are  literally  almost  unmeasurable  without  specialized  instruments.  They  are  certainly 
insignificant  when  compared  to  the  effects  of  other  public  land  activities.  It  should  be  borne 
in  mind  that,  without  any  prediscovery  protection,  minerals  reconnaissance  activity  would, 
of  economic  necessity,  be  kept  to  a  bare  minimum.  As  a  result  the  effect  on  nonminerai 
users  of  the  public  lands  would  also  be  minimal. 

Jhe  pnmary  effect  of  this  open  reconnaissance  alternative  on  the  mineral  industries 
would  be  fo  increase  the  areas  available  for  preliminary  minerals  exploration  and,  therefore, 
to  increase  the  nation’s  potentially  available  mineral  resources.  For  such  an  alternative 
eature  to  provide  any  really  effective  spur  to  increasing  mineral  exploration  activity, 
however,  if  would  have  to  be  coupled  with  an  opportunity  for  acquiring  prediscovery  rights 
toward  any  anomalies  that  might  be  encountered  and  a  subsequent  opportunity  to  develop 
and  use  any  valuable  mineral  deposits  discovered.  As  far  as  the  mineral  resources  themselves 
are  concerned,  the  alternative  would  considerably  increase  the  potential  mineral  resources  of 
the  United  States.  The  feature  would  most  certainly  bring  the  provisions  of  the  mineral  law 
and  policy  on  the  public  lands  in  much  closer  conformity  with  both  technical  and  geologic 
reality,  hconomic  reality  would  in  turn  minimize  any  tendency  toward  adverse  effects  that 
might  result  from  the  operation  of  this  policy. 

E.  Detailed  Minerals  Exploration  Under  Franchise 

Under  this  alternative,  detailed  minerals  exploration  (including  target  area  examination 
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and  mineral  deposits  evaluation)  would  be  permitted  on  the  public  lands  under  an  exclusive 
ploration  franchise  designated  lor  a  specific  area  for  a  specific  period  of  time  Any 

“^°Ul  befa,Wa!ded  °n,a  first‘come’  first-served  basis  for  a  minimal  per  acre  fee.  For 
e  subsequent  utilization  of  any  mineral  resources  discovered  under  an  exploration 
franchise,  preference  would  be  given  to  the  current  franchise  holder. 

thp  hI6  pr°ceduf  u+sed  in  *his  alternative  would  require  any  individual  or  firm  interested  in 
the  detailed  exploration  of  a  specific  public  land  area  to  apply  for  a  detailed  exploration 
francius.  for  that  area.  The  franchise  would  be  for  a  spedfic'penod  of  ,™e  probably  from 
one  to  two  years,  and  renewable  for  additional  periods  of  from  one  to  two  years  Itwould 
be  necessary  for  the  holder  of  an  exploration  franchise  to  perform  a  certain  amount  of 
detailed  exploration  work  (measured  in  dollar  terms)  within  the  designated  franchise  area 
wi  nn  six  months  of  the  awarding  of  the  franchise  or  relinquish  it,  Subsequently,  additional 
ounts  of  work  would  be  required.  The  holder  of  an  exploration  franchise  would  be  re- 

menf  All'h"  wh"?  P0SS‘ble  detrimental  effects  of  his  activities  upon  the  natural  environ- 
,  bas‘c  ,<b“t  U|i interpreted)  information  about  the  franchised  public  land  area 
obtained  by  the  holder  of  an  exploration  franchise  would  be  made  available  to  the  federal 
government  upon  termination  of  the  franchise.  The  holder  of  an  exploration  franch  se 
would  be  required  to  permit  access  to  the  franchise  area  by  other  users  of  the  public  la^ds 
so  ong  as  public  safety  and  the  security  of  personal  property  would  permit  The  holder  of 
an  exploration  franchise  would  also  be  allowed  to  remove  minor  ai^unts  of  mineral 

for  sale.dl*'eS  ^  PUbll°  'andS  designated  in  the  franchise  for  testing  purposes,  but  not 


Any  exploration  franchise  would  involve  all  minerals.  The  maximum  contiguous  area 

iTe  f  f  xed Vth  Vedhn  any  °T  exploration  ^nchise  would  be  five  townships,  and  there  would 
be  a  fixed  though  minimal  per  acre  fee  for  this  amount.  Under  the  alternative  it  would  be 

ecessary  for  the  franchise  holder  to  reduce  the  area  of  the  franchise  every  year  For 

example,  after  one  year  it  would  be  necessary  to  reduce  the  franchise  to  a  maximum  of  five 

n  olUr°tn  SeCtl°?  AS  the  area  is  reduced’ the  per-acre  franchise  fee  would  ”eased 
rder  to  prevent  excessive  speculative  holding  under  any  one  exploration  franchise  Upon 

each  franchise  renewal  date,  the  amount  to  be  paid  per  acre  would  be  increased  even 

legitimate 163  redu,Ctl°n  ^or  a.  flve'year  exploration  period  maximum.  This  would  allow  a 
legitimate  minerals  exploration  firm  to  concentrate  its  effort  on  its  most  likelv 

exploration  target  and  begin  intensive  mineral  deposit  evaluation.  Any  exploration  franchise 
area  would  be  in  multiples  of  forty  acres,  i.e.,  in  multiples  of  quarter,  quarter  sections. 

aitPrTJlt  iniP,1Caiti0niS0f  the  exploration  franchise  procedure  would  be  many  and  varied  The 
alternative  would  eliminate  the  mining  claim  as  it  is  known  today.  It  would  also  eliminate 

the  use  of  production  leases  during  the  exploration  phase.  There  would  thus  be  no  problem 
of  undefined  unpatented  mining  claims,  nor  would  there  be  the  problem  of  unsur^eyed  or 

cIa™  and  fractl0nal  claims,  if  the  franchises  were  awarded  fo/ areas 
d by  the  established  federal  land  survey  in  quarter,  quarter  section  multiples  This 

relnT  tT  W°U  d  ,Simp  dy  considerably  the  administration  of  the  public  land  laws  with 
respect  to  mineral  resources.  It  would  also  make  the  administration  of  the  public  lands 

nomr>er  “*  |th?f  *  r  °Uld  n0t  Fequire  any  distinction  or  classification  of  land  as  to  mineral  or 

areroTpubli c  tandTncTh  ^  t0,  3pply  f°r  an  explorati-  franchise  for  a  gwen 

area  ot  public  land  and  be  willing  to  pay  the  per  acre  fee  for  that  franchise  (which  would 

guarantee  no  rights  other  than  access  and  preference  in  the  Son  of  depots 

discovered,  for  a  limited  length  of  time),  this  would  be  considered  prima  facie  evidence  that 

the  and  was  potentially  the  site  of  a  valuable  mineral  deposit. 

grant  exclusive  use  of  the  land  surface,  but  would  provide  prediscovery  protection. 

.  Ti^  pnmary  impact  upon  state  and  local  governments  would  be  at  the  countv  level 
where  the  need  for  the  recording  of  unpatented  mining  claims  would  be  eltinated'o, her 
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impact^  on  state  and  local  government  of  this  alternative  would  be  essentially  indirect, 
through  eilects  on  economic  and  other  environmental  factors. 

The  alternative  would  have  manifold  effects  in  national  as  well  as  regional  and  local 
economies.  It  would  first  make  exploration  for  mineral  resources  on  the  public  lands 
rewardable  and  tenure  more  secure.  This  could  stimulate  the  search  for  mineral  resources  of 
all  types  and  thereby  enhance  competition  in  mineral  markets.  The  stimulation  of  the  search 
tor  mineral  resources  on  a  uniform  basis  throughout  the  public  land  states  could  have  a 
favorable  impact  upon  many  of  the  local  economies  in  areas  enriched  in  potential  mineral 
deposits  or  at  least  those  areas  considered  geologically  attractive.  The  restriction  to  a 
maximum  size  tor  a  franchise  holder  in  the  placement  of  specific  acreage  and  time 
imitations  on  single  franchises,  as  well  as  the  imposition  of  a  per-acre  cost  for  the  franchise, 
wou  tend  to  restrict  monopolistic  practices  by  minerals  firms  and  enhance  competition 
within  the  minerals  industries.  It  would  also  severely  limit,  if  not  eliminate,  the  abuse  of  the 
mining  laws  tor  real  estate  speculation. 


Specific  requirements  in  the  law  regarding  the  effects  upon  the  physical  environment  of 
exploration  activities  should  delineate  those  effects  considered  adverse.  The  imposition  of 
precise  acreage  limitations  and  per-acre  tees  tor  an  exploration  franchise,  as  well  as  the 
exclusion  ot  nonmineral  surface  use  rights,  would  tend  to  restrict  activities  by  those  persons 
not  seriously  seeking  a  mineral  deposit.  In  particular,  the  position  of  a  relatively  short  time 
limitation  and  the  need  tor  the  performance  of  a  specific  amount  of  exploration  work 
during  any  given  time  (if  enforced)  woutld  tend  to  eliminate  current  abuses  of  the  Mining 
Law  ot  1872  under  which  persons  have  used  the  pretext  of  a  mining  claim  in  order  to  gain 
the  use  of  surface  resources  in  selected  areas.  A  requirement  for  the  periodic  reduction  in 
the  area  included  under  any  one  exploration  franchise  would  guarantee  a  maximum 

availability  of  land  for  both  nonmineral  users  of  the  public  lands  and  for  other  mineral 
users. 


The  alternative  of  a  uniform  exploration  franchise  with  features  as  outlined  should  bring 
the  public  lands  mineral  law  in  closer  conformance  with  the  technical  and  economic  realities 
ot  the  mineral  industries  as  they  exist  today  and  as  they  are  likely  to  be  for  the  next  two 
decades.  The  area  iranchise  concept  is  in  conformance,  not  with  the  conditions  of  the 
1860’s,  but  with  current  exploration  practice  as  it  has  been  followed  for  the  past  two 
dtcades  and  as  it  is  likely  to  be  practiced  tor  the  next  two.  The  franchise  would  give 
adequate  prediscovery  protection  to  the  exploring  firm  or  individual  and  would  eliminate 
problems  caused  by  vague  titles  to  public  land  areas  that  are  cluttered  by  the  existence  of 
unpatented  claims  whose  status  as  abandoned  or  active  is  usually  in  question.  It  would 
eliminate  the  use  of  the  lode  and  placer  claim  concepts  and,  in  using  a  square  or  rectangular 
basic  unit,  be  more  in  conformance  with  the  structure  of  those  orebodies  being  mined 
today  and  with  the  land  requirements  of  other  mineral-producing  activities.  The  use  of  a 
minimal  per-acre  fee  for  the  exploration  franchise  woud  allow  exploring  firms  or  individuals 
to  put  a  maximum  amount  of  their  capital  investment  into  the  acquisition  of  information 
about  the  nation’s  subsurface  resources  and  minimize  the  amount  that  could  be  lost  in  not 
finding  an  economically  valuable  deposit.  At  the  same  time,  it  would  prevent  the  mineral 
industries  from  acquiring  more  land  for  exploration  than  they  might  actually  need  by 
making  it  increasingly  more  expensive  for  them  to  do  so. 


This  alternative,  with  the  features  as  outlined,  would  also  bring  the  law  into  closer 
conformance  with  geologic  reality.  It  would  make  potential  resources  available  to  those 
firms  or  individuals  most  likely  to  utilize  them  upon  discovery.  It  should  also  lead  to  a 
maximum  availability  of  information  about  the  geologic  nature  of  the  public  lands,  and 
thereby  a  more  efficient  allocation  of  total  resources. 


There  are,  of  course,  many  variations  possible  for  this  alternative  system.  Specific 
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I?'™?*  Tld,  be  e,xpanded’  restricted>  or  eliminated.  The  acreage  Imitations  could  be 
changed,  the  time  limitations  could  be  changed,  and  the  monetary  dimension  could  be 
varied  considerably.  Each  of  the  variations  in  the  basic  features  of  this  alternative  system 
would  have  its  own  implications  and  would  have  to  be  considered  specifically.  Such  specifics 
are  tar  beyond  the  scope  of  this  study.  y  peciIlcs 

There  are  also  alternatives  to  the  entire  system  as  stated.  One  is  to  continue  to  allow 
completely  open  exploration  without  any  prediscovery  protection.  This  would  in  effect 

2“  “  to  mineral  exploration  for  locatable  minerals  under The 

Mining  Law  of  1872  Of  course,  even  now  the  system  does  not  actually  operate  in 
accordance  with  that  law.  A  continuance  of  this  procedure  would  result,  of  course  in  the 
continuance  or  the  problems  that  have  been  created  under  it.  Some  modifications  of  that 
system  are  possible  and  undoubtedly  highly  desirable.  As  a  minimum  it  probably  would  be 
advisable  to  require  the  registration  of  all  unpatented  mining  claims  as  well  as  a  plat  mao  of 
them  that  is  tied  into  the  established  public  land  survey.  These  should  be  registered  witluhe 
nearest  Bureau  of  Land  Management  Office,  as  well  as  in  the  appropriate  coCy  recorders’ 

d  s  inct  from  7  alternat'7  would  ‘nvolve  the  use  of  an  exploration  claim,  which  would  be 
distinc  from  a  mmmg  darn  in  that  it  would  entitle  the  holder  or  claimant  to  remove 

m  nera!s  only  for  testing  and  evaluation.  Specific  work  requirements  would  have  to  be 

attached  to  any  system  involving  an  exploration  claim,  however,  in  order  to  prevent  excess 

«np,S.PeCUatl°n  °r  nonmineral  Purposes  under  the  exploration  claim  device.  In  many 
respects,  an  exploration  claim  would  be  an  irregular  open-ended,  very-shorWerm 
xploration  francmse  at  zero  fee.  The  basic  principles  involved  in  both  are  similar. 

rights1  o!Tthlh  m,  wtrTeH  ^  alternative  requiring  the  payment  of  a  fee  for  any  exploration 

considered ^Th^f  ,  dl  °n  3  competltlve  bid  basis  f°r  specific  land  areas  could  be 
considered.  This  feature,  however,  would  tend  to  monopolistic  practices  by  restricting 

weH-esta Wished ‘ ifwouUrt  ^  if‘?iyiduals  with  the  money,  i.e.,  those  fans  already 
,  ,  would  thus  restrict  entry  into  the  industry  and  create  a  definite  tendency 

toward  monopoly  with  resultant  adverse  consequences  for  the  entire  economy. 

F.  Land  Acquisition  for  Minerals  Production 

One  alternative  for  the  treatment  of  public  lands  containing  mineral  resources  (for  the 
purpose  of  utilizing  those  resources)  would  be  to  permit  any  individual  or  firm  desiring  to 
“  ™,nerals  !rom  the  public  land  to  purchase  the  land  upon  which  those  minerahOare 
'°“t,  d'  pnce  pa,d  would  be  the  appraised  value  of  the  surface  resources  Preference  in 

Tea  Anv  buver8ofn  “hr  a  br  giVen  l°  the  h°lder  °f  an  e*ploratip"  franchise  for  that 
„„  r  a  b  y  -  publlc  lands  for  mineral  purposes  would  be  required  to  perform  a 
speuLed  amount  of  mine  development  work  (excavation  or  drilling)  within  one  year  from 
the  date  of  purchase  or  forfeit  title  back  to  the  federal  government. 
assumes,  of  course,  that  both  the  mineral  rights  and  the  surface  rights  for  any  given  public 
land  area  are  initially  the  property  of  the  federal  government.  Under  the  alternative  no 
individual  or  firm  would  be  allowed  to  purchase  public  land  for  minerals  purposes  without 

franchise Z aUeaTt“a"r.  C°ndUCting  exploratio"  ^ions  under  that 

The  imphcations  of  this  alternative  for  the  administration  of  the  public  land  law  are 
essentially  that  such  administration  would  be  simplified.  There  would  be  no  specific  proof 
oi  discovery  required.  Prediscovery  protection  would  be  provided  by  the  prio^exploration 
ranchise.  Desire  on  the  part  of  the  franchise  holder  to  pay  for  the  surface  resources  at  their 
be tirtm 3Pf  ra'3e d  ™arket  value  (irrespective  of  the  presence  of  any  mineral  resources)  would 

su bsta nt  jattTor  lute"?,  ThT"1^3'  d”^T,he  development  work  requirement  would 
alllnf  h.  u  r  2  The  a!ternatlve  could  also  eliminate  a  substantial  amount  (if  not 
all)  of  the  abuses  of  the  present  Mining  Law  perpetrated  by  those  desirous  of  obtaining 
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public  land  surface  rights  at  a  nominal  tee.  Of  course,  to  eliminate  these  abuses,  it  would  be 
necessary  to  establish  the  first  year  development  work  requirement  at  a  substantial  amount 
and  also  to  make  it  proportional  to  the  area  involved.  An  expenditure  requirement  of  $100 

per  acre  in  actual  development  work  would  not  be  an  unrealistic  standard  under  current 
conditions. 

The  immediate  fiscal  impact  upon  the  federal  government  of  this  alternative  would  be  to 
reduce  the  amounts  received  from  minerals  lease  payments,  but  to  increase  the  amounts 
received  from  the  development  of  what  are  now  locatable  minerals  on  the  public  lands. 
Although  lease  bonus  payment  revenues  would  be  decreased,  the  money  that  had  been  paid 
to  the  federal  government  under  such  arrangements  would  probably  be  diverted  to 
productive  uses  in  the  further  exploration  and  development  of  mineral  property.  This  would 
contribute  to  the  more  rapid  development  of  mineral  production  and  should  result,  within  a 

very  few  years,  in  increased  tax  revenues  to  the  federal  government,  assuming  no  prior 
offsetting  changes  in  the  tax  laws. 


The  impact  on  state  and  local  governments  under  this  alternative  would  be  immediate 
and  primarily  financial  in  nature.  The  purchase  by  private  interests  of  lands  formerly  held 
by  the  federal  government  would  increase  the  tax  base  in  each  of  those  states  and 
communities  in  which  the  land  is  situated.  The  alternative  would  also  eliminate  the  need  for 
keeping  records  on  unpatented  mining  claims  in  the  individual  counties  throughout  the 
public  land  areas  of  the  United  States.  Furthermore,  abandoned  unpatented  claims  would  be 
eliminated  as  a  problem  because  any  land  abandoned  after  production  operations  by  those 
firms  or  individuals  owning  that  land  would  become  forfeit  under  tax  obligations  to  the 
various  counties,  and  title  could  be  cleared  under  established  procedures  for  tax  liens. 


Tie  impact  of  this  alternative  on  the  national  economy  would  be  twofold.  The  first 
would  be  in  the  financial  portion  of  the  public  sector,  in  decreased  public  revenues  from 
easing  and  bonus  payments,  but  at  the  same  time  with  increased  tax  revenues  from 
profitable  mineral-producing  operations,  as  well  as  revenue  from  land  sales  by  the  federal 

wouM  h  ,aCCt-  °f,the  impact  of  this  Amative  on  the  national  economy 

uld  be  to  provide  an  incentive  for  a  more  appropriate  allocation  of  investment  capital  in 

placing  in  proper  perspective  both  the  surface  and  subsurface  uses  of  any  given  piece  of 
rubhc  land  Since  the  value  of  the  mineral  to  be  produced  would  have  to  be  such  as  to 
compensate  lor  the  withdrawal  ol  surface  uses  from  their  present  status  (if  mining  involved 

m,hi|SU|iaT  dlS,MuanCe,):  a  tter  allocation  ot'  ^sources  between  competing  uses  of  the 
Public  lands  could  be  achieved. 


t  the  state,  local,  and  regional  levels,  the  economic  influences  of  this  alternative  would 
also  have  several  aspects.  One,  as  mentioned,  would  be  through  the  public  sector,  in 
increasing  the  tax  bases  for  state  and  local  governments  through  the  transfer  of  public  land 
to  private  ownership.  The  second  would  be  through  the  stimulus  of  mineral  production 
where  economically  feasible  and  through  the  provision  of  incentives  for  obtaining  the 
ug  lest  economic  use  ot  available  land.  In  areas  where  metalliferous  deposits  are  known  or 
re  considered  likely  to  occur  (i.e.,  in  areas  where  the  known  mineral  potential  consists 

be  shdu  rr,S  , tha!  are  nOW  locaiahlc) ’  the  increase  in  mineral  activity  would  probably 
A  rg  •  Sur,ac®  Iand  uses  would  have  to  be  given  greater  consideration  in  relation  to 

imml ul  1  Un\  10WeVCr’  tl!Un  ,s  now  the  case*  There  is  littie  doubt  that  considerable 
mjetus  would  be  given  to  the  development  of  mineral  resources  in  areas  now  devoted  to 

the  production  ot  the  so-called  leaseable  minerals.  The  optimum  production  of  industrial 

Zner  d|a  S°f  “  i  ^  by  tl,is  a,ternative’  however,  under  the  consideration  of 

proper  allocation  of  resources  between  surface  and  subsurface  uses  of  the  land. 

rcsourclr^o,'il7,e,nvl  °',  al'crnative-  ,llat  «>e  payment  for  lands  containing  mineral 
resources  should  take  into  consideration  only  the  value  of  surface  resources  on  that  relevant 
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land  area,  should  considerably  improve  the  relationships  between  the  mineral  resource  user 
and  the  environment,  both  physical  and  social.  This  alternative  would,  in  effect,  force  the 
quantitative  measurement  of  competing  uses  of  the  land  by  transferring  permanent 
ownership  to  the  legitimate  minerals  producer.  It  would  also  enable  and  encourage  the 
proper  control  of  environmental  factors  during  and  after  production  operations.  Continued 
ownership  of  mineral-producing  land  after  principal  production  operations  have  ceased  has 
proved  to  be  a  strong  incentive  for  the  further  development,  reclamation,  or  conversion  of 
mined-out  land  to  its  most  productive  use,  i.e.,  that  use  which  will  provide  the  greatest 
income  to  the  landowner.  There  would  probably  be  little  or  no  impact  upon  the 
relationship  between  mineral  production  operations  and  the  physical  environment  during 
active  minerals  production.  These  environmental  influences,  however,  can  (and  probably 
should)  be  taken  care  of  under  other  legislation,  specifically  designed  for  that  purpose.  The 

problems  of  atmospheric  pollution  should  be  dealt  with  under  specific  legislation  and  not  as 
part  of  land  law. 

The  primary  impact  of  this  alternative  upon  nonmineral  users  of  the  public  land  would 
be  to  place  in  quantitative  perspective  (on  a  dollar  basis)  the  value  of  nonmineral  uses  of  the 
surface,  and  thereby  allow  these  uses  to  compete  in  the  open  market  for  land.  The 
alternative  would  also  eliminate  abuses  of  the  existing  mining  laws  by  those  persons  who 
declare  minerals  intent  only  as  a  means  to  gaining  title  or  access  to  the  surface  of  the  public 
lands  or  to  other  resources,  such  as  timber,  located  on  those  lands.  There  would  be  little  or 
no  impact  upon  the  users  of  adjacent  public  or  private  lands  by  this  alternative.  Elimination 
of  the  problem  of  unpatented  and  abandoned  mining  claims,  however,  would  facilitate  use 
by  other  users  of  the  public  lands  of  surface  lands  not  actually  in  minerals  production  by 
having  those  lands  (once  minerals  production  had  ceased)  revert  to  appropriate  local  public 
agencies  or  by  allowing  them  to  be  resold  to  other  private  interests. 

The  major  impact  of  this  mineral  land  purchase  alternative  upon  the  nonfuel  mineral 
industries  would  depend  upon  whether  a  particular  firm  or  individual  were  now  operating 
under  the  Mineral  Leasing  Act  or  under  the  basic  Mining  Law  of  1872.  For  those  firms  or 
individuals  producing  minerals  considered  to  be  locatable,  this  alternative  would  force  them 
to  cease  the  use  of  the  unpatented  mining  claim  and  to  allocate  sufficient  funds  for  the 
purchase  of  all  mineral  lands  that  they  would  wish  to  use  for  minerals  production  and 
associated  activities,  in  direct  competition  with  other  potential  users  of  the.  public  lands. 
Transfer  of  complete  ownership  of  all  subsurface  and  surface  rights  to  the  minerals  producer 
would  also  encourage  the  maximum  utilization  of  land  held  by  the  minerals  producer  both 
during  and  after  production  operations.  The  fact  that  mineral-bearing  lands  would  be  held  in 
fee  simple  would  also  assure  the  minerals  producer  and  developer  of  complete  protection  of 
his  rights  in  the  further  exploration  and  development  of  that  land.  For  those  producers 
operating  under  the  leasing  laws,  the  immediate  impact  would  be  to  eliminate  the  necessity 
tor  competitive  bidding  on  an  unknown  quantity,  i.e.,  tne  placement  of  competitive  bids  for 
unexplored  land.  It  would  also  (as  under  the  locatable  minerals)  require  them  to  give  due 
consideration  to  the  surface  value  ol  land  used  for  mineral  purposes  and  to  the  reclamation 
or  conversion  to  a  higher  utilization  of  that  land  upon  cessation  of  production  operations. 
In  both  instances,  that  of  both  locatable  and  leaseable  minerals,  this  alternative  would 
restrict  monopolistic  tendencies  towards  the  acquisition  of  more  land  than  needed  for 
appropriate  mineral  development  and  production  by  forcing  mineral  producers  to  compete 
with  other  users  or  the  land.  In  some  instances,  it  would  probably  encourage  the 
advancement  of  underground  mining  techniques  or  other  methods  of  mining  that  would 
tend  to  cause  a  minimum  disturbance  of  the  surface.  This  would  be  particularly  true  where 
the  value  of  surface  uses  was  substantial. 

This  alternative,  in  some  instances,  would  reduce  the  availability  of  mineral  resources 
particularly  ot  locatable  minerals,  while  at  the  same  time  increasing  the  potential  reserves  of 
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leaseable  minerals.  In  the  first  instance,  reserves  would  be  reduced  by  the  requirement  that 
the  value  of  subsurface  resources  would  have  to  be  high  enough  to  offset  the  value  in  other 
uses  of  the  surface  of  the  land.  In  the  second  instance,  it  would  allow  greater  exploration 
and  development  without  regard  to  excessive  bonus  payments,  rentals,  or  royalties  paid  on 
industrial  minerals  land,  particularly  in  areas  of  low  surface  value.  In  areas  of  potential 
multiple  use  of  the  land,  such  as  those  on  which  sand  and  gravel  deposits  are  found  in  the 
fringes  of  established  urban  areas,  the  mineral  land  purchase  alternative  would  probably 
increase  the  availability  of  mineral  resources  by  allowing  multiple  returns  to  be  made  from  a 
single  purchase  price  of  the  land,i.e.,  from  the  extraction  of  the  mineral  resource  itself  and 
then  from  subsequent  development  for  the  surface  use  of  the  land.  The  alternative  puts  the 
law  in  much  closer  accord  w'th  economic,  geologic,  and  engineering  reality  in  permitting  a 
proper  allocation  of  values  to  subsurface  and  surface  utilization  of  the  public  lands,  and  in 
eliminating  the  often  inflated  prices  paid  for  unknown  (and  sometimes  known)  minerals 
under  the  bonus  bid  and  leasing  system. 

There  are,  of  course,  a  number  of  variations  to  this  mineral  land  purchase  alternative. 
One  of  the  basic  alternatives  is  the  present  system  for  locatable  minerals  under  which 
ownership  of  minerals  and  use  of  the  surface  are  obtained  for  mineral  development  purposes 
by  tiie  payment  of  a  nominal  fee  or  not  at  all.  The  results  of  this  alternative  on  the 
environment,  upon  the  federal  government,  upon  state  and  local  governments,  and  upon  the 
mineral  industries  themselves  have  been  recorded  over  the  past  100  years.  The  nominal  or 
zero  payment  for  surface  lands  has  certainly  encouraged  the  development  of  nonfuel 
mineral  resources,  primarily  of  those  metallic  ores  that  are  considered  locatable.  On  the 
other  hand,  it  has  also  led  to  abuses  of  the  law  by  those  desirous  of  obtaining  surface  rights 
through  distortion  of  the  mining  laws  that  has  frequently  been  permitted  by  administrative 
agencies  and  the  courts.  The  payment  of  a  nominal  fee  for  mineral-containing  lands  does  not 
allow  the  proper  allocation  of  resources  and  priorities  between  surface  and  subsurface  uses 
of  the  land.  This  has  already  caused  some  minor  conflict  in  urban  areas  and  is  likely  to  cause 
much  more  conflict  in  the  future. 

The  other  extreme  variation  of  this  alternative  is  to  not  transfer  title  in  fee  simple  to  the 
minerals  producer,  but  simply  to  lease  the  desired  mineral  land  to  him  for  payment  of  a 
rental  consistent  with  the  value  of  either  the  surface  resources  or  the  surface  and  mineral 
resources  on  either  a  competitive  basis  or  first-come,  first-served  fixed  amount  basis.  The 
lease  arrangement,  if  for  a  long  enough  term  and  if  for  a  fixed  amount,  would  be  similar  in 
many  respects  to  a  simple  transfer  of  title  in  fee  simple  for  a  fixed  purchase  price  paid  in 
installments.  If  the  lease  is  short-term,  however,  it  removes  from  the  owner  some  of  the 
guarantees  that  he  would  otherwise  have  if  the  land  were  owned  by  him.  Likewise,  it 
removes  some  of  the  incentives  for  converting  the  land  to  the  highest  economical  use  once 
mineral-producing  operations  have  ceased.  The  lease  arrangement  also  diminishes  the  tax 
base  ol  state  and  local  governments  by  not  transferring  any  land  to  private  ownership. 
Competitive  leasing  removes  the  protection  accorded  to  the  minerals  explorer  and  developer 
and,  in  ettect,  removes  any  strong  incentive  for  mineral  development,  except  where  the 
potential  gains  are  extremely  high.  In  such  cases,  the  element  of  monopoly  profits  becomes 
extremely  strong  and  tends  to  misallocate  investment  capital.  This  has  already  been  the  case 
in  the  petroleum  industry. 

G.  Elimination  of  Distinction  Between  Public  Domain  and  Acquired  Public  Lands 

Under  this  alternative,  all  public  lands  would  be  considered  alike,  regardless  of  their 
location  and  regardless  of  their  status  as  acquired  or  original  public  domain.  Public  lands  on 
which  the  surface  use  by  the  federal  government  is  specific  with  respect  to  governmental 
activity  and  thereby  precludes  mining  activity  (e.g.,  national  defense  installations,  national 
parks  and  monuments,  post  office  sites)  shall  not  be  considered  public  land  but  shall  be 
termed  federal  land.  This  alternative  would  simply  remove  from  potential  mineral 
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development  under  any  proposed  or  existing  system  those  lands  used  for  particular 
governmental  purposes,  that  is,  for  vhose  functions  normally  considered  the  prerogative  of 
the  federal  government,  such  as  national  defense  activity,  governmental  buildings,  national 
parks  and  monuments,  historic  sites,  and  so  forth.  It  would  not  include  those  lands  on 
which,  although  the  government  may  have  control,  the  activities  conducted  thereon  are 
normally  performed  by  private  enterprise.  This  would  include  primarily  the  National  Forests 
and  all  those  lands  now  administered  by  the  Bureau  of  Land  Management. 

The  direct  impact  ol  this  alternative  on  the  federal  administration  of  the  public  land 
laws  would  be  to  simplify  administrative  procedures  by  removing  the  distinctions  that  now 
exist  under  various  laws  between  acquired  public  land  and  public  domain.  It  would,  in 
effect,  increase  the  public  domain  and  make  all  policies  and  laws  presently  applicable  to  the 
public  domain  applicable  to  ail  public  lands  (except  those  designated  federal  lands).  The 
alternative  should,  of  course,  also  allow  for  transfer  back  to  public  domain  of  lands 
specifically  reserved  for  such  activities  as  national  defense  installations  or  atomic  energy 
tests  sites,  once  those  particular  activities  are  no  longer  being  conducted.  This  alternative 
would,  in  effect,  make  all  public  lands  not  used  for  specific  government  purposes  subject  to 
the  public  land  mineral  law  alternatives  discussed  previously. 

The  effects  ot  this  particular  alternative  on  state  and  local  governments  would  be  nil. 
The  effect  on  the  economy  at  the  national  level  would  be  minor  and  would  result  primarily 
from  the  elimination  of  excess  costs  involved  in  the  administration  of  the  public  lands,  as 
well  as  in  the  elimination  of  certain  revenues  obtained  from  the  sale  or  lease  of  mineral 
commodities  from  acquired  land  now  held  by  the  government  of  such  minerals  that  are 
normally  considered  locatable  under  the  existing  public  domain  legislation.  The  effects  on 
state  and  local  governments  would  be  essentially  minimal  and  only  those  resulting  from  the 
revenue  sharing  practices  pertinent  to  mineral  revenues  received  on  acquired  land. 

The  impact  of  this  alternative  on  the  physical  and  social  environments  under  which  the 
producers  of  mineral  resources  on  the  public  lands  operate  would  be  nil.  The  effect  on  the 
mineral  industries  themselves  would  be  to  simplity  exploration,  land  acquisition  and 
mineral  development  practice.  The  alternative  would  have  virtually  no  effect  on  the  mineral 
resources  of  the  United  States  themselves,  except  to  place  those  mineral  resources  on 
acquired  land  in  the  same  political  and  legal  status  as  those  on  public  domain  lands.  This 
would  place  the  law  in  much  closer  conformance  with  geological  and  technical  reality. 

There  are,  of  course,  variations  to  this  alternative.  The  major  one  is  the  continuation  of 
the  present  system  under  which  acquired  lands  are  distinguished  from  original  public 
domain,  depending  upon  the  particular  legislation  under  which  they  are  acquired.  This  has 
ed  to  considerable  confusion  and  a  multiplicity  of  variable  practices  and  policies  for  public 
lands  which  are,  in  other  terms,  not  at  all  distinguishable.  The  implications  of  this 
variation,  the  continuance  of  the  present  system  of  distinction  between  public  domain  and 
acquired  land,  is  that  the  existing  confusion  in  minerals  exploration,  acquisition,  and 
production  would  be  continued  and  probably  heightened  as  more  lands  are  acquired  for 
public  use  under  future  legislation. 

H.  All  Public  Lands  Administered  by  a  Single  Federal  Agency 

Under  this  alternative,  all  public  lands  would  be  administered  by  a  single  agency  of  the 
epartment  of  the  Interior.  This  would  include  those  public  lands  now  administered  by  the 
Department  ot  Agriculture,  but  it  would  not  include  those  federal  lands  administered  by  the 
Department  of  Defense,  the  General  Services  Administration,  or  the  Atomic  Energy 
Commission  for  specific  nuclear  testing.  Under  this  alternative,  prime  responsibility  for  the 
public  lands  would  be  held  within  one  executive  department  by  one  administrative  agency. 
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This  agency  would  administer  all  public  lards  open  to  exploration  and  acquisition  for 
mineral  purposes. 

The  implications  of  this  alternative  would  be  felt  primarily  in  the  federal  administration 
of  the  public  land  laws  regarding  mineral  resources.  The  alternative  would  either  eliminate 
the  United  States  Forest  Service  as  a  separate  agency  of  the  Department  of  Agriculture  and 
incorporate  it  within  the  Department  of  Interior,  or  withdraw  all  of  those  areas 
administered  by  the  Forest  Service  from  possible  mineral  exploration  and  acquisition  and 
formally  make  forestry  and  grazing  a  specific  activity  of  the  federal  government.  The  more 
logical  of  these  two  courses  of  action,  of  course,  is  to  place  the  land  areas  now  included 
within  the  National  Forests  within  the  jurisdiction  of  the  Department  of  the  Interior.  Such 
a  move  would  be  likely  to  have  numerous  and  varied  implications  and  repercussions  within 
the  federal  government.  It  would,  however,  result  in  considerable  simplification  and  greater 
coherence  in  public  land  minerals  policy  and  procedures,  and  would  result  in  the  fixing  of 
primary  responsibility  for  mineral  activities  within  the  national  forests,  eliminating  the  dual 
responsibilities  now  shared  by  both  the  Bureau  of  Land  Management  and  the  Forest  Service. 

The  impact  of  this  alternative  on  state  and  local  government  would  probably  be  nil.  The 
impact  on  local  and  regional  economies  would  probably  also  be  slight,  except  as  the 
consolidation  of  federal  agencies  might  diminish  federal  employment  in  local  areas  now 
administered  by  the  Forest  Service.  The  direct  effect  on  the  national  economy  would  also 
probably  be  relatively  slight  and  would  come  through  the  consolidation  of  federal  agencies 
and  the  resulting  cost  reductions  to  the  federal  taxpayer.  At  the  local  and  regional  levels, 
however,  there  could  be  a  significant  impact  resulting  from  changes  in  federal  agency  policy 
towards  competing  uses  of  those  areas  now  included  within  the  National  Forests.  The 
alternative  would  probably  result  in  a  greater  incentive  toward  the  true  multiple  use  of 
public  land  areas  and  the  “highest  and  best”  use  of  the  public  land. 

The  effects  of  this  alternative  upon  the  relationships  between  the  mineral  industries  and 
the  physical  and  social  environment  would  probably  be  minimal.  The  same  would  be  true 
tor  the  relationships  between  mineral  users  of  the  public  lands  and  nonmineral  users  of  the 
public  lands  except  in  those  areas  where  Forest  Service  administration  has  resulted  in 
preferential  treatment  for  certain  types  of  nonmineral  users.  This  alternative  would 
probably  result  in  a  more  appropriate  balance  between  competing  and  complimentary  uses 
of  the  public  lands. 

The  impact  of  the  alternative  upon  the  mineral  industries  themselves  would  be  to 
enhance  the  conduct  of  mineral  exploration,  development,  and  production  operations  on 
those  portions  of  the  public  lands  now  controlled  by  the  United  States  Forest  Service.  It 
would  probably  also  provide  a  greater  incentive  to  the  small  minerals  producer  in  these  areas 
and  would  remove  the  existing  preference  given  to  large  mineral  producers.  It  could  also 
result  in  the  elimination  of  the  abuses  occasioned  by  the  excessive  use  of  free-use  permits  on 
f  orest  Service  land.  The  probable  impact  upon  the  mineral  resources  of  the  United  States 
would  be  an  increase  in  their  availability .  It  would  undoubtedly  place  the  administration  of 
the  federal  public  land  laws,  as  they  pertain  to  mineral  resource  exploration,  development, 
and  production,  in  much  closer  conformity  with  geologic,  technical,  and  economic  reality. 


1  he  major  variation  of  this  alternative  is,  of  course,  to  retain  the  existing  distinction 
between  those  lands  administered  by  the  Forest  Service  of  the  Department  of  Agriculture 
and  those  lands  administered  by  the  Bureau  of  Land  Management  in  the  Department  of  the 
Interior.  The  continuation  of  this  arrangement  would  mean  a  continuation  of  the  present 
distinction  in  mineral  policy  on  those  two  portions  of  the  public  lands  and  probably  would 
result  in  continued  abuses  of  administrative  authority  by  the  Forest  Service. 
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One  problem  that  would  probably  arise  at  this  point,  particularly  in  view  of  the  other 
alternatives  already  described,  would  result  from  a  situation  in  which  a  significant  mineral 
discovery  is  made  on  Forest  Service  land  under  an  exploratition  franchise  and  is  then 
t  olio  wed  by  a  request  from  the  discoverer  for  the  purchase  of  that  land  for  mineral 
purposes.  It  could  be  said  that  since  the  particular  area  desired  is  National  Forest  land  it 
should  not  be  sold  to  a  private  interest.  In  the  light  of  the  primary  purpose  of  a  National 
rorest,  however,  if  any  land  now  in  a  National  Forest  area  can  be  considered  to  have  a 
higher  value  as  a  mineral-producing  area,  there  is  strong  justification  for  advocating  that  it 
probably  should  be  removed  from  the  National  Forest.  This  assumes  that  the  value  of  its 
subsurface  resources  are  significantly  greater  than  the  value  of  its  surface  resources.  For 
those  areas  considered  worthy  of  preservation  as  wilderness  or  primitive  areas,  it  would 
undoubtedly  be  more  consistent  with  physical  reality  and  with  the  purpose  of  the 
delineation  ot  those  areas  to  place  them  within  the  administration  of  the  National  Park 
Service  and  remove  them  from  status  as  public  lands.  This  would  make  them  essentially 
Jederal  lands,  and  would  declare  the  preservation  of  a  wilderness  or  primitive  area  as  a 
specific  federal  activity.  Such  a  procedure  would  require  that  serious  consideration  be  given 
to  the  alternative  uses  of  any  given  portion  of  land  that  is  now  in  the  public  land  category. 
Ihe  implications  of  this  alternative  and  the  variations  of  it  are  indeed  far-reaching,  and  they 
are  largely  political  in  nature.  The  long-range  economic  aspects  of  the  proper  allocation  of 

the  limited  land  and  other  natural  resources  of  the  nation  are  also  directly  involved 
however.  1  ’ 
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I.  All  Minerals  to  be  Considered  Alike 
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k  has  been  implied  in  the  alternatives  to  the  existing  public  land  system  already 
described  that  there  should  be  no  distinction  between  the  various  mineral  commodities.  In 
other  mstances,  the  need  for  some  distinction  has  been  implied.  Under  this  alternative 
feature  at  ^ast  all  nonfuel  minerals  would  be  considered  the  same,  and  no  distinctions 
would  be  made  between  them  or  between  any  classes  of  them.  This  alternative  could  also  be 
expanded  to  include  the  fuel  minerals  as  well,  and  the  most  reasonable  variation  would 
include  coal  and  oil  shale,  along  with  the  nonfuel  minerals.  In  other  words,  all  solid  minerals 
would  be  included  in  one  minerals  category. 

The  implications  of  this  alternative  for  the  federal  administration  of  the  public  land  laws 
with  respect  to  mineral  resources  would  be  to  simplify  that  administration  and  to  diminish 
considerably  the  need  for  distinctions  between  specific  mineral  commodities  and  specific 
mineral  deposits.  Some  of  these  existing  distinctions  are  highly  questionable,  and  their  use  is 
even  more  questionable.  The  impact  of  the  alternative  on  state  and  local  governments  would 
probably  be  unnoticeable,  except  where  revenues  from  lease  payments  and  royalty 
payments  for  leaseable  minerals  are  currently  shared  with  those  state  and  local  governments. 
The  alternative  would  do  away  with  the  distinctions  between  locatable  minerals,  leaseable 
minerals,  and  disposable  minerals. 

The  economic  effects  of  this  alternative  would  be  several.  In  the  public  sector,  the  cost 
of  public  land  administration  would  be  decreased  through  simplification  of  the  necessary 
administration  of  the  law.  At  the  same  time,  revenues  received  from  mineral  leasing  could 
either  be  decreased  (if  all  minerals  were  considered  not  leaseable)  or  increased  (if  all 
minerals  were  considered  to  be  leaseable).  The  impact  on  national,  local,  and  regional 
governments,  then,  would  primarily  depend  upon  the  other  provisions  of  the  public  land 
laws  regarding  mineral  resources. 

, 

TuC  efft;cts  of  this  alte™ative  on  the  relationships  between  the  minerals  industries  and 
the  physical  and  social  environments  would  also  depend  upon  other  specific  provisions  of 
any  public  lands  mineral  system.  This  would  also  be  true  for  the  relationships  between  users 
of  the  public  lands  mineral  resources  and  nonmineral  users.  For  the  mineral  industries 


themselves,  this  alternative  would  result  essentially  in  a  simplification  of  exploration, 
development,  and  production  procedures,  depending,  of  course,  upon  the  other  specific 
provisions  of  public  land  mineral  legislation.  Whether  or  not  it  would  provide  an  incentive  to 
increased  mineral  production  would  depend  upon  how  all  minerals  were  treated  under  a 
single  category,  and  not  simply  with  the  fact  that  all  were  considered  alike.  The  same  would 
be  true  of  the  relationships  between  the  mineral  resources  themselves  and  the  law. 

Placing  all  solid  minerals  under  a  single  category  for  equivalent  consideration  under  the 
law  brings  that  law  in  much  closer  conformance  with  geologic  reality.  If,  however,  other 
features  of  the  public  land  mineral  law  then  proceed  to  treat  all  of  those  minerals  in  an 
unrealistic  manner,  this  advantage  is  lost.  Probably  the  only  distinction  between  the  various 
mineral  resources  that  is  in  conformance  with  geologic  reality  would  be  a  distinction  based 
upon  the  physical  state  of  those  minerals  in  place  within  the  earth,  either  as  solids  or  as 
fluids.  In  some  respects,  however,  unconsolidated  materials  such  as  sand  and  gravel  could  be 
considered  fluid,  and  this  would  be  a  reasonable  distinction  in  many  respects.  Nevertheless, 
with  the  development  of  solution  mining  techniques,  even  such  a  distinction  as  that  between 

fluids  and  solids  could  cause  some  problems  in  the  administration  of  the  public  land  mineral 
laws. 

Many  variations  to  this  alternative  exist.  In  tact,  there  are  as  many  variations  as  there  are 
minerals.  The  most  extreme  variation  would  be  to  consider  every  mineral  as  distinct  from 
every  other  mineral.  This  extreme  may  appear  ridiculous  in  the  light  of  geologic  reality  and 
the  similar  characteristics  ot  many  deposits  of  dissimilar  minerals.  Nevertheless,  an  approach 
has  been  made  to  such  complete  distinction  in  the  existing  system  by  the  treatment  of 
different  minerals  in  different  ways  under  separate  pieces  of  public  land  legislation.  The 
implication  of  these  sometimes  artifical  distinctions  between  similar  commodities  is  to 
generate  considerable  confusion  in  the  search  for  and  utilization  of  mineral  resources  on  the 

public  lands,  particularly  where  two  minerals  of  different  categories  are  intermingled  in  the 
same  deposit. 

The  other  extreme  is  to  consider  all  minerals,  both  fuel  and  nonfuel,  as  well  as  other 
subsurface  resources  including  geothermal  steam  and  water,  in  the  same  category.  The 
particular  characteristics  of  certain  subsurface  resources  such  as  water,  however,  make  this 
unrealistic  politically,  economically,  technically,  and  geologically.  There  are,  nevertheless, 
significant  justifications  for  the  treatment  of  petroleum,  natural  gas,  helium,  and  otherwise 
fluid  subsurface  resources  as  similar  enough  to  those  subsurface  commodities  which  exist  in 
a  solid  state.  Such  an  all-inclusive  consideration  of  all  minerals,  to  be  effective  or  meaningful 
under  the  public  land  laws,  would  have  to  be  carried  through  to  other  types  of  legislation, 
and  in  particular  to  the  tax  laws. 

t 

J.  Public  Land  Information  Requirements 

As  one  feature  of  any  alternative  system  of  public  land  mineral  law,  the  federal 
government  could  be  required  to  make  accurate,  basic  geographic  and  geological 
information  available  to  potential  users  of  mineral  resources  on  the  public  lands.  Under  one 
variation  ot  this  alternative,  the  federal  government  would  be  required,  through  the  United 
States  Geological  Survey,  to  provide  accurate,  topographic,  and  basic  surface  geology  maps 
of  all  land  in  the  public  domain  of  the  United  States.  Copies  of  these  maps  would  be 
available  upon  request  to  interested  parties  for  the  cost  of  printing  and  handling.  In  addition 
to  these  basic  maps,  other  maps  containing  basic  geophyscial  data  such  as  magnetometer  and 
gravimetric  readings  would  also  be  made  available  for  large  areas.  A  program  for  the 
provision  of  basic,  large-area,  background  geochemical  data  would  also  be  instituted  through 
trie  United  States  Geological  Survey.  This  alternative  would  make  the  United  States 
Geological  Survey  a  provider  of  basic  mineral  resource  and  surface  resource  information. 
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In  many  respects,  this  alternative  is  simply  a  statement  of  the  functions  of  the 
Geological  Survey  as  they  exist  today.  In  other  respects,  however,  it  is  a  restriction  of 
certain  of  their  operations  and  yet  also  an  expansion  of  certain  operations.  The  effects  of 
these  possible  restrictions  and  expansions  would  be  several.  There  would  be  an  initial  direct 
impact  upon  the  federal  government  itself  by  this  alternative  feature  which  would  make  the 
federal  government  a  provider  of  basic  natural  resource  information.  The  requirement  that 
the  federal  government  pfovide  basic  background  information  of  a  geophysical  and 
geochemical  nature  for  large  areas  of  the  public  lands  would,  in  effect,  be  an  expansion  of 
existing  responsibilities.  The  direct  impact  of  this  requirement  would  be  to  expand  federal 
activities  on  the  public  lands.  On  the  other  hand,  in  certain  respects  this  alternative  (along 
with  other  features  of  the  system  being  evaluated)  would  remove  certain  functions  from  the 
federal  government  including  those  involved  directly  in  the  search  for  specific  minerals  and 
in  the  classification  ot  lands  as  mineral  or  nonmineral.  The  removal  of  such  functions  from 
the  Geological  Survey  would  curtail  government  operations  to  the  extent  of  those  functions. 
The  net  effect,  however,  would  probably  be  an  expansion  of  the  activities  and  personnel  of 
the  Geological  Survey. 

The  major  impact  of  this  alternative  on  state  and  local  governments  would  be  essentially 
indirect.  Nevertheless,  the  definition  of  activities  carried  on  by  the  United  States  Geological 
Survey  with  regard  to  the  public  lands  would  have,  in  many  instances,  a  direct  relationship 
to  the  activities  carried  on  by  state  geological  and  mineral  resource  departments.  Whether  or 
not  the  activities  of  such  state  departments  were  coordinated  with  activities  at  the  federal 
level  would  depend  upon  the  various  state  governments  involved.  The  portion  of  the 
alternative  that  would  require  the  completion  of  the  Public  Lands  Survey  would  have  its 
greatest  direct  impact  upon  local  governments  in  those  unsurveyed  areas. 

The  primary  effects  of  this  alternative  upon  the  economic  environment  would  be 
favorable.  The  direct  provision  of  additional  information  regarding  the  surface  and 
subsurface  characteristics  of  the  public  lands  of  the  United  States  should  stimulate  (all  other 
things  being  equal)  activity  upon  those  public  lands.  This  would  have  an  impact  on  national, 
regional,  state,  and  local  economies.  The  extent  of  the  stimulus  to  local  and  state  economies 
provided  by  increased  activity  on  the  public  lands  would  depend  upon  the  nature  of  existing 
information  regarding  the  public  land  in  those  states  and  localities.  The  greatest  impact  of 
the  information  requirement  would  be  in  lands  were  information  now  is  relatively  sparse, 
and  it  would  be  least  in  areas  where  abundant  information  is  already  available.  Likewise,  it 
would  be  impossible  to  provide  all  of  the  information  on  all  of  the  public  lands  at  the  same 
time.  Thus,  the  initial  impact  of  the  requirement  of  this  alternative  would  be  felt  first  in 
those  areas  where  such  information  programs  were  first  instituted. 

The  impact  of  the  information  requirement  of  this  alternative  on  the  relationships  of  the 
mineral  industries  and  the  physical  and  social  environment  within  which  they  operate  on 
the  public  lands  would  be  generally  beneficial.  The  provision  of  accurate  basic  data, 
particularly  topographic  and  surface  geology  information,  should  enable  the  presentation  of 
an  accurate  and  complete  picture  of  the  relationship  between  the  mineral  resources  and 
other  resources  on  the  public  lands.  This  would  also  be  true  of  the  relationships  between  the 
users  of  mineral  resources  on  the  public  lands  and  other  users,  both  existing  and  potential, 
of  those  same  lands. 

The  impact  of  this  alternative  on  the  mineral  industries  themselves  would  be  to  provide 
a  stimulus  to  additional  search  for  mineral  resources  and  the  more  effective  utilization  of 
known  mineral  resources  on  the  public  lands,  particularly  in  areas  where  basic  geographic 
and  geologic  data  are  not  now  available.  This  would  be  particularly  true  of  areas  that  have 
not  yet  been  included  within  the  Public  Land  Survey.  With  respect  to  the  mineral  resources 
themselves,  the  requirement  would,  in  effect,  make  additional  resources  available  to  proper 
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and  effective  utilization  by  the  mineral  industries.  The  requirement  would  certainly  bring 
the  law  and  the  administrative  activities  of  the  federal  government  in  much  closer 
conformance  with  geologic  and  other  physical  reality. 

There  are  basically  two  variations  of  this  information  alternative.  One  would  be  to 
severely  limit  the  amount  of  information  about  the  public  lands  to  be  supplied  to  the 
general  public  by  the  federal  government  or  its  administering  agency  for  the  public  lands. 
The  effects  of  this  variation  would  undoubtedly  be  adverse,  both  as  to  the  development  of 
the  mineral  resources  on  the  public  lands  and  also  for  the  effective  adminstration  of  those 
lands.  Adequate  and  complete  basic  information  is  a  necessary  adjunct  to  the  effective 
administration  of  any  federal  property.  The  other  variation  of  the  alternative  would  involve 
the  Geological  Survey  or  other  federal  agencies  in  the  provision  of  information  other  than 
that  resulting  from  fundamental  or  basic  research  activities.  To  a  certain  extent,  this  has 
already  been  done  in  certain  applied  research  activities  of  the  Geological  Survey  and  the 
Bureau  of  Mines,  most  specifically  in  their  programs  involving  specific  mineral  commodities. 
In  effect,  under  this  variation  of  the  alternative,  they  would  be  engaged  in  active  minerals 
reconnaissance  and  detailed  exploration  with  the  information  to  be  made  immediately 
available  to  the  general  public.  This  has  not  been  a  successful  function  of  the  United  States 
government  in  recent  decades,  its  failure  to  find  new  uranium  deposits  being  the  most 
notorious  example. 

This  alternative  would  put  the  federal  government  (through  these  agencies)  in  direct 
competition  with  private  firms  and  individuals  engaged  in  minerals  exploration.  It  would 
also  tend  to  have  an  effect  on  the  federal  government  itself,  in  channelling  resources,  time, 
and  personnel  to  specific  areas  of  the  United  States  where  favorable  indications  for  the 
presence  of  selected  minerals  had  been  or  might  be  found.  This  could  lead  to  a  general 
neglect  of  other  areas  of  the  public  land.  This  has,  in  fact,  already  happened,  as  evidenced 
by  the  relatively  large  extent  of  public  land  areas  in  the  Western  United  States  that  still  have 
not  been  made  a  part  of  the  Public  Lands  Survey.  There  have  also  been  adverse  economic 
effects  resulting  from  the  practice  of  this  variation  in  the  past.  In  certain  areas,  the 
publication  of  geologic,  geophysical,  and  geochemical  data  with  respect  to  the  occurrence  of 
specific  valuable  minerals  in  specific  locations  has  resulted  in  inflated  land  prices  and  made 
effective  utilization  of  those  minerals  in  those  areas  difficult  for  private  interests.  This 
adverse  consequence  of  detailed  minerals  exploration  activity  by  the  federal  government 
could  be  expected  to  continue  and  perhaps  become  even  more  severe. 

K.  Centralized  Recording  of  Public  Land  Status  Information 

Under  this  alternative,  the  federal  government  would  be  required  to  keep,  in  at  least  one 
central  place  in  each  state  of  the  United  States,  an  accurate  appraisal  of  the  current  tenure 
status  of  all  public  land,  and  this  information  would  be  available  to  the  general  public  with¬ 
out  charge.  This  alternative  would,  in  effect,  continue  the  present  program  operated  by  the 
Bureau  of  Land  Management  in  its  various  state  offices,  and  improve  it  where  necessary.  The 
alternative  would  also  curtail  the  need  for  the  filing  and  maintenance  of  records  regarding 
mineral  land  status  in  the  county  recorders’  offices  of  each  county  in  the  public  land  states. 

The  implications  of  this  alternative  feature  for  the  federal  government  would  be  directed 
towards  the  administration  of  public  lands  by  the  Bureau  of  Land  Management.  It  would 
result  in  a  consistency  of  operation  within  the  Bureau  of  Land  Management  state  offices  and 
should  result  in  an  improvement  of  recordkeeping  and  land  status  information  operation. 
The  initial  effect  would  be  an  expansion  of  activities  in  the  state  offices  of  the  Bureau  of 
Land  Management  to  the  extent  necessary  to  modernize  existing  records  and  improve  the 
availability  ol  information  services  to  the  general  public.  The  most  direct  impact  upon  local 
governments  would  be  just  the  reverse,  with  the  major  effect  being  felt  at  the  county 
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government  level  where  the  need  for  the  recording  and  filing  of  mining  claims  would  be 
e  lrmnated  For  some  counties  in  the  West,  this  would  result  in  a  major  decrease  in 
responsibilities  regarding  the  provision  of  information  about  the  public  land.  The  direct 
impact  on  state  government  would  be  essentially  neutral. 

% 

wo  Lhe  effKC^  °?  the  Public  sector  of  the  economy  of  this  centralized  records  alternative 
would  probably  be  offsetting.  Increased  federal  expenditures  would  be  required  in  the 
various  state  capitals  or  other  centralized  locations  within  each  state  resulting  from  an 
expansion  of  Bureau  of  Land  Management  activities.  These  would  be  countered  however 
by  what  would  probably  be  complementary  reductions  in  the  expenditures  necessary  by 
county  governments  in  the  maintenance  of  public  land  mineral  records.  The  impact  on  the 
private  economy  would  be  essentially  a  reduction  of  costs  involved  in  mineral  land 
acquisition  by  private  interests  in  that  the  cost  of  clearing  title  and  obtaining  information 
about  the  public  lands  regarding  their  mineral  resources  and  tenure  status  would  be  reduced, 
ror  some  areas,  and  for  some  firms,  this  cost  reduction  would  be  considerable. 

The  effects  of  this  centralized  records  alternative  on  the  relationships  between  the 
mmeral  resources  of  the  public  lands  and  the  physical  and  social  environment  probably 
would  be  neutral.  The  same  can  be  said  for  the  effects  of  the  alternative  on  the  relationships 
between  nonmineral  users  of  the  land  and  mineral  resource  users.  The  feature  however 
would  make  identification  of  mineral  and  nonmineral  resource  users  much  easier. 

The  major  impact  of  this  alternative  on  the  mineral  industries  themselves  would  be  to 
reduce  the  cost  of  mmeral  land  acquisition  and  in  particular  the  cost  of  determining  the 
status  of  public  lands  with  respect  to  mineral  resources.  It  should  also,  by  making  more 
complete  information  more  readily  available  in  a  centralized  and  accessible  location  provide 
an  incentive  to  more  complete  competition  for  the  public  lands  among  existing  and 
potential  minera  resource  users.  As  far  as  the  impact  of  the  alternative  on  the  mineral 
resources  themselves  is  concerned,  this  alternative  should  make  a  greater  amount  of  mineral 

users  rCGS  °n  thC  PUb  1C  Iands  more  readily  available  to  both  existing  and  potential  resource 


One  o  the  possible  variations  to  this  alternative  feature  (and  which  has  been  practiced 
in  the  past)  is  the  continuing  maintenance  of  information  regarding  public  land  status  with 
regard  to  mmeral  claims  available  only  at  the  county  level.  The  effects  of  this  practice  have 
been  several.  One  of  these  has  been  to  remove  from  the  federal  agency  directly  responsible 
or  the  administration  of  the  public  lands  the  information  about  those  public  lands  that  it 
vitally  needs  for  its  administration  to  be  effective.  The  other  impact  has  been  on  local 
governments  in  making  additional  requirements  upon  their  already  overtaxed  facilities  in 
providing  and  maintaining  information  about  federal  lands.  Because  every  countv 
government  in  the  United  States  is  operated  in  a  somewhat  different  manner  the 
maintenance  of  records  by  the  counties  has  resulted  in  a  wide  variation  in  the  type  and 
relative  completeness  of  public  lands  mineral  status  records.  This  has  tended  to  make  the 
search  tor  and  the  acquisition  of  mineral  resources  on  the  public  lands  of  the  United  States 
more  difficult  lor  private  interests  desirous  of  developing  the  mineral  resources  of  the  public 


1 !*  extre™e  variation  of  this  alternative  is  to  have  all  public  land  information 
available  and  maintained  only  at  the  national  headquarters  of  the  Bureau  of  Land 
Management  in  Washington,  D.C.,  or  at  best,  at  a  regional  headquarters  somewhere  in  the 
public  lands  states  of  the  West.  The  implications  of  this  variation  should  be  obvious  It 
would,  through  the  extreme  centralization  of  information,  restrict  the  availability  of  that 

innthP  ]  fergeral rPUbIiC  and  t0  eXiSting  and  P°tential  mineral  resource  users.  This 
innn  thp  nt*  ?.rfflc“lty  of  af  ess  to  necessary  information  would  have  a  detrimental  effect 
upon  the  utilization  of  mmeral  resources  on  the  public  lands  of  the  United  States. 
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The  possible  range  of  alternatives  has  only  been  touched  upon  briefly  in  this  summary. 
The  full  range  of  possible  alternatives  and  their  specific  dimensions  is  enormous,  and  the 
problems  with  which  they  deal  are  extensive  and  complex.  More  detailed  discussion  of  these 
problems  and  their  alternative  solutions  are  contained  in  Chapters  16  and  17  of  the  full 
report,  while  the  factual  data  relevant  to  the  various  legal  systems  are  in  Chapters  2  through 
14. 
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OTHER  PUBLIC  LAND  LAW  REVIEW  COMMISSION 
STUDY  REPORTS  AVAILABLE 


From  the  Superintendent  of  Documents,  Government  Printing 
Office,  Washington,  D.  C.  20402 

Digest  of  Public  Land  Lavs.  Prepared  by  Shepard's 
Citations,  Inc.,  of  Colorado  Springs,  Colorado. 

1968.  $6.50 

*  « 

History  of  Public  Land  Law  Development.  Written .by 
Professors  Paul  Wallace  Gates  of  Cornell  University  and 
Robert  W.  Swenson  of  the  University  of  Utah.  1968.  $8.25 

******** 

From  the  Clearinghouse  for  Federal  Scientific  and  Technical 
Information,  United  States  Department  of  Commerce,  Spring- 
field,  Virginia  22151 

Clearinghouse  prices  for  these  reports  are  based  upon  the 
number  of  volumes  into  which  each  report  is  divided,  indi¬ 
cated  for  each  report  in  the  following  listing.  Price: 

$3.00  per  volume  for  paper  printouts  unless  specified  otherwise. 
$0*65  per  volume  for  microfiche. 

Federal  Legislative  Jurisdiction.  Prepared  by  the  Land  and 
Natural  Resources  Division,  United  States  Department  of 
Justice.  Revised  September  1969.  One  volume.  Order  number 
P  B  185  920. 

Study  of  Withdrawals  and  Reservations  of  Public  Domain  Lands. 

Prepared  by  Charles  F.  Wheatley,  Jr.  Revised  September,  1969 . 

Order  numbers:  P  B  187  002,  P  B  187  003,  PB  187  004. 

Administrative  Procedures  and  the  Public  Lands.  Prepared  by 
The  University  of  Virginia,  School  of  Law .  Revised 
September,  1969.  One  volume.  Order  number:  P  B  187  205. 

Fish  and  Wildlife  Resources  on  the  Public  Lands.  Prepared 
by  the  Department  of  Fishery  and  Wildlife  Biology,  Colorado 
State  University.  Revised  September,  1969.  Two  volumes. 

Order  number:  P  B  187  246,  P  B  187  247. 


Public  Land  Timber  Policy,  By  George  Banshaf  &  Company,  Mil¬ 
waukee,  Wisconsin.  Published  in  four  volumes,  Nos.  PB  187  728, 

PB  187  729,  PB  187  730,  PB  187  731 r  l' 

Federal  Public  Land  Laws  and  Policies  Relating  to  Intensive 

Agriculture.  Resources  portion  by  South  Dakota  State  University, 

Legal  portion  by  Kronick,  MoskovitZj  Tiedemann  &  Girard,  Sacra¬ 
mento,  California.  Published  in  four  volumes.  Legal- portion, 

Volume  I,  No.  PB  188061;  resources  portion,  Volumes  II,  III,  and 
IV,  Nos.  PB  188  062,  PB  188  063,  PB  188  064, 

Development,  Managment  and  Use  of  Water  Resources  on  the  Public 

Lands .  By  Charles  F.  Wheatley,  Jr.  Washington,  D.C.,  Charles 
E.  Corker  of  the  University  of  Washington,  Thomas  M.  Stetson,  San 
Francisco,  California,  and  Daniel  J.  Reed,  Los  Angeles,  California, 
Published  in  two  volumes,  Nos.  PB  188  0 65,  PB  188  066, 

Outer  Continental  Shelf  Lands  of  the  United  States.  By  Nossaraan, 
Waters,  Scott,  Krueger  and  Riordan,  Los  Angeles,  California. 

Published  in  six  volumes,  Nos.  PB  188  714,  PB  188  715>  P®  188  716, 

PB  188  717,  PB  188  718,  PB  188  719. 

The  Forage  Resource.  By  The  University  of  Idaho,  Moscow,  Idaho. 
Published  in  four  volumes,  Nos.  FBI89  249*  EBI89  250  ,  PB  189  251* 
FB189  252. 

Regional  and  Local  Land  Use  Planning.  By  Herman  D.  Ruth  &  Associates, 
Berkeley,  California.  Published  in  four  volumes.  Nos.  PB  189  4l0, 

PB  189  411,  PB  189  412,  PB  189  413. 

Study  of  the  Impact  of  Public  Lands  on  Selected  Regional  Economies. 

By  Consulting  Services  Corporation,  Seattle,  Washington.  Revised 

November  15,  1969.  Published  .in  one  volume,  No.  PB  190  164. 

Land  Grants  to  States.  By  Commission  Staff.  Published  in  one  volume, 
Nb.  PB  191 879* 

« 

State  Land  Resources  and  Policies.  By  Commission  Staff.  Published  in 
one  volume.  No.  PB  192  452. 

Appraisal  Techniques  and  Procedures  Utilized  in  Connection  with  Actions 

Related  to  Federal  Public  Lands,  by  Kronick,  Moskovitz,  Tiedemann  & 

Girard,  Sacramento,  California.  Published  in  one  volume,  No.  PB  193  529 

Inventory  Information  on  Public  Lands.  By  Commission  Staff.  Published 
in  two  volumes,  Nos.  PB  194  197  >  PB  194  198. 

Disposal  Techniques  and  Procedures.  By  Raleigh  Barlowe,  Department  of 
Resource  Development,  Michigan  State  University.  Published  i,n  one 
vulurna,  No.  PB  193  652. 


Outdoor  Recreation  Use  of  the  Public  Lands.  By  Herman  D.  Ruth  + 
Associates ,  Berkeley,  California.  Pubilsnid  in  two  volumes,  Nos. 
pj3  194  194,  Hi  19^  3.95.  $10.00  per  vol. 

Adjustment  of  Use  Rights  and  Privileges.  By  the  Commission  staff. 
Published  in  one  volume,  No.  PB  194  423. 

Use  Concents  and  Land  Use  Decisions  on  the_Publlc  Lands. 

By  consultants  to  the  Commission.  Published  in  one  volume,  no.  rB 

194  419.  | 

Land  Aeniij  gjt.j  ons  and  Exchanges.  By  Charles  F.  Wheatley,  Jr.  Pub- 
lished  in  one  volume,  No.  FB  194  448.  $10.00. 

tMt'.ra  nemands  on  the  Public  Lands.  By  Commission  Staff  and  five 
contractors  and  consultants.  Published  in  four  volumes.  Nos.  PB 

195  o4l,  195  042,  195  0*+3,  195  044. 

Federal  Land  Laws  and  Policies  in  Alaska.  By  the  University  erf 

No  195  297,  1955  29B’(W. 

• 

Revenue  Sharing -.and  Payments  in  Lieu  of  Taxes  on  the  Public  Lands. 

By  EBS  Management  Consultants  Inct  Published  in  four  volumes.  Nos. 

PB  195  185,  195  186,  195  187  ($10),  195  188  ($10).  •  | 

Federal  Public  Land  Laws  and  Policies  Relating  to  Use  and  Occupancy 
By  Daniel,  Mann,  Johnson  &  Mendenhall.  IMbllshed  in. four  volumes. 

Nos.  195  857  ($6),  195  858,  195  859,  195  860. 

Organization,  Administration  and  Budgeting  Polip.  By  emission 
staff  with  consultants.  Published  xn  two  volumes.  Nos.  PB  195  obi, 

195  662  ($6). 

Trespass  and  Unauthorized  Use  of  the  Public  Lands  of  the  United 
States ."By  Ireland,  Stapleton,  Pryor  &  Holmes.  Published  in  one 

volume,  No.  PB  195  863  ($8). 

User  Fees  and  Charges  for  Public  Lands  and  Resources.  By  Commission 
staff.  One  volume,  now  in  press. 

(-criteria  for  Public  Land  Decisions.  By  Perry  R.  Hagenstein.  One 
volume,  now  in  press. 

p,,wic  Land  Policy  and  the  Environment.  By  five  contractors.  Four 
volumes,  now  in  press. 
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